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VOL. 5, NO. 5 MARTIN GOLAND Editor MAY 1952 
THERMODYNAMICS OF IRREVERSIBLE PROCESSES 
1, PRIGOGINE 
PROFESSOR OF THERMODYNAMICS, THE UNIVERSITY, BRUSSELS, BELGIUM 
f IS now generally recognized that in many important fields dS = d;S > 0 (isolated systems) [3] 


research a state of true thermodynamic equilibrium is 
ttained only on exceptional conditions. The necessity for 
wn extension of the macroscopic methods of thermodynamics 
NERS i so as to include irreversible processes is all the more important, 
i general microscopic theory of irreversible processes is still 
initial stages (1, 2). The purpose of thermodynamics 
processes is to establish general connections 
een the different processes of nonequilibrium like thermal 


rreversible 


luctivity, diffusion, chemical reaction rates, and so on. 
wtual calculations of a given property can, of course, be 
formed only on the basis of well-defined microscopic assump- 
us. The situation is the same as in the thermodynamics of 
bria where thermodynamics methods permit the relation 
acroscopic phenomena like osmotic pressure and vaporiza- 
There already exist some general expositions of the 


9 
‘ 


3, 4,5). Here we still limit ourselves to a short com- 
the principles involved and on the kind of information 

in be obtained by such methods. 
We shall consider a system formed by the contents of a well- 
The 
of such a volume is a mathematical surface which 
rates the outside world, or more simply, ‘‘the exterior,” 


{ geometrical volume of macroscopic dimensions. 


YUNGaPry 


rom the 


system. We shall distinguish between ‘‘closed systems” 


‘ 


exchange energy but not matter, and “open systems”’ 
change both energy and matter with the exterior. 
\ ! ’ ° . . ° 

We shall call S the entropy of the system and dS its variation 

A iring time df. 


topy dS into two parts. 


The central point is the splitting of the change 
The first part, dS, is the flow of 

ropy due to interactions with the exterior, and the second 
Ar vot, dS, is the contribution due to changes inside the system 


ads = ds + dS [1] 


second principle of thermodynamics is introduced by postu- 
‘ng that dyS is never negative. It is zero when the system 
_— ‘Sdergoes reversible changes only, but is positive if the system 


'o an irreversible process as well 
reversible process); d;S > 0 (irreversible process) [2] 


solated systems there is no flow of entropy, so that Eqs. 
2| reduce to the classical statement 


| 


vers in parentheses refer to the Bibliography at the end of 
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Suppose we enclose a system which we shall denote by I inside 


a bigger system II, so that I + I] as a whole are isolated. The 
classical statement of the second law of thermodynamics would be 
dS = dS'+dasS" >0 [4] 


Now, by contrast, applying Iq. [2] to each part separately, 
we have 


N 


2 9 [5 | 


48' 20; 4s" 


The formulation thus implies that in every macroscopic region 
of a system the entropy production due to irreversible processes 
is positive. 
only when they occur in the same region of the system. 


Interference of irreversible processes is possible 
Such 
a formulation may be called a ‘local’? formulation in contrast 
with the “global” formulation of classical thermodynamics, 

The actual calculation of the entropy flow d,S and d,S is per- 
formed by using the equations of continuity of matter, momen- 
tum, and energy, and by assuming that the classical Gibbs 
formula for the total differential of entropy 


dS = + — “ 


dE pdVe Cn , 
- - = 


dn, (6) 


Y 


is still valid (7 absolute temperature, p pressure, V volume, 


ut, chemical potential of component y, n, mole number of ‘). 
This equation states that even in nonequilibrium, the entropy 
depends explicitly on the variables £, V, m n, only and not 
on some new variables like gradients, reaction rates, ete. 

The exact domain of validity of Eq. [6] can only be obtained 
by comparing this thermodynamic formula with the correspond 
ing statistical expression and by examining the conditions which 
must be fulfilled in order to obtain concordant results. Such a 
comparison is possible for gases for which a complete statistical 
theory of irreversible processes exists (6). It can readily be 
shown (7) that Eq. [6] remains valid for a large class of irreversible 
processes. This class includes the transport phenomena for 
which the statistical velocity distribution functions are of the 
form fy = fy (1 + ®,™) with f,® the equilibrium distribu- 
tion funetion and f,,” the second approximation function 
as calculated by the well-known Chapman-Enskog method. 
This class ineludes also chemical reactions sufficiently slow not 
to disturb to an appreciable extent the equilibrium form of the 


distribution function of each constituent. 
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The entropy production per unit time as deduced from kq. 
[6] always has a very simple form. It is a bilinear form in the 
rates of the irreversible processes (denoted by X,) and generalized 
forces or affinities (denoted by Y,) 


dS 


= 2, X,Y, 2 0 (7 | 
dt kAGT ES | 


A specific example is the entropy production due to a chemical 
reaction which is of the form 


ds Ai 
dt Se = 


where v is the chemical reaction rate and A the affinity (De 
Donder, 8) related to the chemical potentials by 
siiies ys r 
A = —2Vyp, [9] 

v, is the stoichiometric coefficient of component in the chemical 
reaction. 

Also, if there are two simultaneous reactions (A; = — 2 v,,u,, 
As = za Vyoky ) 


4 Vo 


7” 


20 10} 
As another example, we may consider the entropy production 
per unit time and unit volume which may be denoted by o due 
to thermal conduction. It is found that 


grad 7’ —~ ; 
o¢= eo -W ZS 0 {11 ] 
12 
Here again we have the general form Eq. [7] with XY = grad 


—. 


(1/7) and Y = W, the thermal flow. 
which occur in Eq. [7] are not uniquely defined. 


The rates and the affinities 
They are 
subject to linear transformations which leave the entropy pro- 
duction invariant (4, 9, 10, 11). 

At thermodynamical equilibrium the entropy production is 
zero and we have simultaneously for all irreversible processes 


Y, =O and X, = 0 {12] 

It is quite natural to assume, at least close to equilibrium, 
that there are linear relations between the rates Y, and the 
affinities X,. 

Such a scheme automatically includes empirical laws such as 
Fourier’s law for heat flow or Fick’s law for diffusion (12). The 
existence of such phenomenological relations is an extrathermo- 
dynamic hypothesis. However, once linear relations have been 
introduced, thermodynamics of irreversible processes will yield 
important information concerning the coefficients which appear 
in these relations without invoking any particular kinetic model. 
We shall write the linear relations in the form 

Y, = ZL,,%; 
' 


{13} 


The coefficient L,; describes the interference of the two irre- 
versible processes k and 7. Using Eq. [13], the bilinear form 
Eq. [7] becomes a positive quadratic form in the X;. 
ean obtain some obvious inequalities for the coefficients Lx. 
If we have two irreversible processes, one representing thermal 
conduction and the other diffusion, the coefficient Li. refers to 
thermodiffusion, and the inequalities resulting from the positive 
character of Eq. [7] enable us to assign the maximum possible 
value of the thermodiffusion coefficient (13). 

A second kind of general relations between the interference 


So we 
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coefficients L,,(1 # k) has been deduced by Onsager (14) anq 
Casimir (15) on the basis of the principle of microscopic re. 
versibility and classical fluctuation theory. 

We have to distinguish between the case 


Y(t) = ¥,(—t) Y, even function of time 14 esst 


and 


Y,(é) = —Y,(—t) Y, odd function of time Le a 


If both irreversible processes 1 and / are even or unevet in the sola 
sense of Eqs. [14] and [15], the Onsager-Casimir theorem states ¢] 
that leat 


If one is even and the other odd 


Li, = 


— Ty; wi - 


The Onsager-Casimir theorem, [16|-[17], has to be modified j; 
the presence of forces depending explicitly on the velocity, lik: 
Lorentz forces, Coriolis forces, ete. For example, in the presene ; 


of a magnetic field, Eq. [16] becomes 


LAH) = L,.{—H) § 


A third consideration refers to the symmetry of the irrevers 
processes. An interference of the irreversible processes is ou) 
possible if the general Curie principles of symmetry are satisfied 
(3). 

For example, there is no possible interference betwee 
rate of a chemical reaction and thermal flow. 

As a particular example, we may consider the thermomagne 
We shall suppose « 


and galvanomugnetic effects (16, 17). 
in a magnetic field along the z-axis. There are heat current 
electric current only in the 2-y plane. The system is isotropi 
in absence of a magnetic field. Writing down the entrop 
production, then the linear relations, and using the Onsager 


Casimir relations, Eqs. [16], [18], we obtain (17 
b oF biz OT 


aCu, + aay — > — 2 E 
a7 y 1 


eE, = 


b ol 14 © 


be OT 
T Ox T oy lb C 


eE, —a2Cw, + aCw, + 


d OT dye oT . i; Wi 
—bCw, — btw, — ,. i 19 
. : T Oa [ oy 


W 


ll 


z 


d oT 9 M 


dys oT ae 
T oy 


ie = beCw, =e bCw, - T a — 


where £ is the electrical field, W the thermal flux, C the cov 
centration of the electrons, e their charge, and » the velocity 
the electrons. These linear relations contain only six coe! 23 ef 


cients, a, G2, 6, by, d, dy». It is possible, moreover, to Gefll 


fourteen longitudinal and transversal effeets which can be stuci 
experimentally. Thus eight relations can be deduced rete'!!s 
to these effects (17). One of these relations is, of course. 


Bridgman relation between the Nernst effect and the }ttne 





hausen effect. aaa 
A field of particular interest for the application of the metho: 

of thermodynamies of irreversible processes is the study of $1260. 

tionary nonequilibrium states. For example, if a temper" tsial'na 

gradient is maintained in a system, a stationary state is reach’ figs, 





which corresponds to a nonvanishing entropy production ¢U' Diff, 
to thermal conduction and nonuniformity of compositio!. * interest 
‘an be readily shown that such a state corresponds to a muni! | 












+1r¢ 





MAY 1952 


yf entropy production for given values of the temperature at the 
| (3). This general theorem permits an easy study of 
-he stability of such nonequilibrium states (18). 

The applications of the thermodynamics of irreversible proe- 
esses, us treated up to the present time, refer generally to the 

it simple transport process or chemical reactions (3, 4, 5). 
some applications to the general theory of sound 
rption (19, 20) to hydrodynamics of superfluids (21, 22) 

» the so-called second coefficient of viscosity (23) have 


Recently, 


presented. Still much remains to be done, especially in 
the Held of transport phenomena with molecules having internal 


legrees of freedom. 
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1269. Vigodskii, M. Ya., Differential geometry [Differen- 
mal haya geometriya], Moscow-Leningrad, 1949, 511 pp., 286 


Mes, 
Diffe; 


Interest 


‘tial geometry is a subject of importance to engineers 


m rested in the two-dimensional elastic problem of shells. 


‘, of course, very good modern-style textbooks in English 
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on the theory of curves and surfaces; e.g., those by D. J. Struik 
and by C. E. Weatherburn. The book under review deserves, 
nevertheless, consideration by virtue of its special features. In 
the first place, it offers, as an alternative and in addition to the 
usual analytical derivation of results, a synthetic method as well, 
a method based on geometric construction. As an example, 
author proves the theorem of Beltrami and Enneper (determina- 
tion of the torsion of an asymptotic curve on a surface from the 
latter’s Gaussian curvature) by consideration of corresponding 
displacements on the Gaussian spherical image of the surface and 
on the indicatrix of Dupin of the surface, respectively (pp. 405 

406 and figs. 240a, b). 
strengthens the geometric imaginative ability; besides, in some 


The synthetic method supports and 
cases it proves to be the simpler one. In connection with the 
prominence of the purely geometric element in the discussion of 
the topics, the book is provided with a large number of excellent 
figures prepared by two professional painters under mathematical 
guidance. Such figures make it easier for the student to follow 


and to absorb the ideas. I. Malkin, USA 


1270. Smith, E. F., A graphical method for plotting ampli- 
tude and phase angle of transfer functions of dynamic systems 
without factoring polynomials, VACA 7'N 2522, 35 pp., Nov. 
1951. 

Problem is to plot logarithms of rational functions of frequency 
to facilitate analysis and synthesis of dynamical systems and 
servomechanisms. Formulas and tables are given for construct- 
ing templates which give, graphically, logarithms of sums and 
differences of pairs of powers of frequency, logarithms of unity 
Author 
claims graphical method using templates is much faster than 
analytical-numerical methods. 


plus or minus a variable, and are tangents of a variable. 


This may not be true if high- 
speed computing machines are available; otherwise, paper is an 
important contribution toward eliminating tedious computations. 
W. A. Mersman, USA 


1271. Brailsford, G. R., Replacement of masses and areas 
by equivalent particles. A simplified method for engineers of 
determining such characteristics as moment and product of 
inertia, Aircr. Engng. 23, 273, 330-333, Nov. 1951. 

Author states that the distributed mass of a body can be re- 
placed by three or more particles having the same resultant mass, 
center of gravity, and moment of inertia. Areas can be treated 
in a similar manner. 
rod, a triangular plate, a thin circular disk, and a tetrahedron. 
Applications are illustrated, but the one on balancing is poorly 
stated and difficult to follow. 
need for calculus. 
sirable, as a knowledge of calculus is necessary to understand ex- 


Equivalent masses are given for a slender 


Method is intended to eliminate 
Reviewer does not feel this is necessarily de- 
tensions and limitations of the method. Engineers should become 
more proficient in using calculus instead of trying to dodge it. 
William B. Stiles, USA 


1272. Ludwig, R., Analytical investigations and design 
extensions to the graphical integration method of Meissner (in 
German), ZAMM 31, 4/5, 120-130, Apr./May 1951. 

The methods of Grammel and Meissner [See ‘Differential- 
gleichungen Lésungsmethoden und Lésungen,’’ E. Kamke, 1, pp. 
171-177, 1942] for the graphical integration of functions are dis- 


cussed in detail, and expressions are derived for the errors in- 
curred. 
accurate graphical integration procedure with an error equivalent 
to that incurred by the use of Simpson’s rule. 

H. Polachek, USA 


The method of Meissner is modified to obtain a more 
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1273. 


German), ZA.MM 31, 8/9, 237-238, Aug. /Sept. 1951. 


Author describes how solution of first-order ordinary differen- 
tial equations can be obtained by use of a trigonometric interpola- 


tion function with a finite number of terms. It is claimed that, 


in some worked examples, solution is more accurate than is ob- 


tained by conventional methods. 


Present paper is an advance summary of method which author 


proposes to publish in detail. Sidney Nirkby, england 
1274. 
rium gas compositions, /ndust. Engng. Chem. 43, 11, 2446-2449, 
Nov. 1951. 
Authors describe mathematical form of equations encountered 
in single and multiple phase problems and discuss several modi- 
fications of Newton’s (iterative) method that permit suitable 


programming for IBM computers. Bruce L. Hicks, USA 


1275. Brough, H. W., Schlinger, W. G., and Sage, B. H., 
Evaluation of equation-of-state constants with digital computers, 
Indust. Engng. Chem. 43, 11, 2441-2446, Nov. 1951. 

Standard punched-card equipment is used to evaluate the con- 
stants in the equation of state proposed by Benedict. Only a 
slight modification is made over the hand proceedure, and some 
improvement is obtained. The fact that the programming has 
been set up makes it possible to fit other data to equation of 
state with relative ease. Gilbert W. King, USA 

1276. Donnell, J. W., and Draper, R. W., Absorption calcula- 
tions by punch card method, Jndust. Engng. Chem. 43, 11, 2449- 
2453, Nov. 1951. 

In design and operation of towers for separation of components 
of mixtures by selective absorption, calculations depend on 
material and heat-balance relations for each of NN absorbing 
plates. Assuming equilibrium at each plate, authors recast two 
N equations into forms suitable for an iterative procedure which 
is always convergent. Computations may then be carried out 
manually or by machines of IBM 602 type. 
tion is facilitated by completely filled-out work shect and by de- 


Numerical applica- 


tailed directions for punched-card machines. 
Vincent Salmon, USA 


©1277. Murphy, G., Similitude in engineering, New York, 
The Ronald Press Co., 1950, x + 302 pp. $7. 

This is an elementary textbook on the principle of similitude 
The principal topics are dimen- 
Soth solids and fluids are 


and various associated topics. 
sional analysis, models, and analogies. 
treated. There are student 
Simple laboratory exercises are outlined in the first part of the 


many problems to be worked. 


book. Although far from complete, there are many references to 
the literature on the subject. 

In his preface, author says the textbook is based on lectures for 
an advanced course. Reviewer considers it more on the level of 
It might also provide reading material for 
l:ven for this 


undergraduate work. 
the average engineer unfamiliar with the subject. 
purpose, however, the treatment of many of the topics is much 
too cursory for effective use. For example, it would probably be 
impossible to comprehend the fundamental theory of testing ship 
models from section 74 on page 161, entitled “Models of Ships.” 
There is no reference to the ‘‘Handbook of Experimental Stress 
Analysis” [AMR 3, Rev. 2596], which is an extensive book con- 
taining a sound treatment of such topics as dimensional analysis, 
models, precision measurement, and a splendid account of analo- 


gies. W. H. Hoppmann, II, USA 


Quade, W., Numerical integration of differential equa- 
tions by approximation through trigonometric expressions (in 


Martin, F. J., and Yachter, M., Calculation of equilib- 
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1278. Youngs, H. S., A statistical approach to the study of 
ship motion, J. Amer. Soc. nav. Engrs. 63, 4, 805-830, Noy. 1951, 

Methods used and preliminary results of statistical investigg- 
tion of oil-tanker model (TMB 4057) motion in model basin are 
presented. Data: 114 sets of measurements on 17 variables 
mainly describing wave maker, wave motion, and model behavior. 
In order to find eventual close relationships between groups oj 
variables, author uses multiple factor analysis according to L, L, 
Thurstone. Calculations are not completed in this report but 
carried only far enough to show usefulness of the method and 
to give a few results. Nils G. Blomqvist, Sweden 


1279. Morris, W. L., Analogical computing devices in the 
petroleum industry, Jndust. Engng. Chem. 43, 11, 2478-2483 
Nov. 1951. 

Solution of complex problems in engineering and industry ar 
solved by analog computers, some of which, as used in the petro- 
leum industry, are described here. The Phillips “66” Spect; 
computer is used for solving systems of simultaneous equations, 
and is based on the Gauss-Seidel iteration method. Problems 
arising in process industries in calculating the phase behavior of 
substances are solved by an electromechanical device termed 
Vapor-Liquid Equilibrium Computer. The analysis of reservoir 
behavior for achieving optimum production from oil fields is a 
major problem in the petroleum industry and one which can be 
solved by an analog computer of the type originally evolved by 


Bruce. The limitations of analog computers are also discussed 
S. IX. Ghaswala, India 
1280. van Bavel, C. H. M., and Waltner, A. W., An electrical 


analogue for the study of diffusion processes with internal gains 
or losses, 7’rans. Amer. geophys. Un. 32, 6, 885-890, Dec. 1951. 
Authors constructed an electrical analog (layer of liquid with a 
number of electrodes) for solutions of Y2u = k&, concerning dil- 
fusion of mass or energy and heat transfer, with internal gains or 
losses. Agreement of the results with those given by theory 
demonstrated by three examples, in one case with variable 
fusion impedance, and the procedure is used to obtain 
temperature distribution in a more complicated two-dimensiona! 


F. A. Willers, Germany 


case of heat transfer. 


1281. 
doubly connected domains, Quart. appl. Math. 9, 3, 
Oct. 1951. 

Author transforms an annular domain, bounded by the uni 


McFadden, J. A., Conformal mappings for certain 


999 290 


Je0 Ve 


circle and a smaller circle, into another unit circle and a cross 
This is an extension of a known transformation [see, e.g., 4 IP], 
Rev. 151] leading to a unit circle and a simple slot. These trans 
formations utilize elliptic funetions and oceur in the linear 
theory of supersonic flow over conical bodies and delta wings 
Josenh Levy, U5 


1282. Crandall, S.H., On a relaxation method for eigenvalue 
problems, J. Math. Phys. 30, 3, 140-145, Oct. 1951. 

Author describes and studies the convergence of a 
based on a technique of A. Vazsonyi [.J. appl. Phys. 15, 508-60 
1944] and of L. Collatz [AMR 3, Rev. 2152], for finding cige" 
values and eigenvectors of symmetric matrixes; that is, if .! 84 
symmetric matrix of order n with elements a;;, to find » ilars 
and corresponding vectors X (a, x2, ... 2,) such that AX = AX 
=2z,A (i = 1,2, ... n). 

A trial vector V (v1, v2, ... »,) is chosen and a set of scalars {1 
computed from the equations & ,a; ;v; = Uv, (t = 1, 2,...? The 
vector V is then corrected by successive approximations 50 4 °° 
make the scalars 1; equal. By use of an enclosure proper! 
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eigenvalues, upper and lower bounds to the solution are obtained. 
\Jethod ean be readily extended to problems of the form AX = 
\BX if B is a diagonal matrix of positive elements. 

Paul Seide, USA 


1283. Moon, P., and Spencer, D. E., Cylindrical and rota- 
tional coordinate systems, J. Franklin Inst. 252, 4, 327-344, Oct. 
1951] 

{uthors present an application of cylindrical and rotational 
ordinate systems to problems of potential theory. This applica- 
tion is achieved by considering a rectangular map of uniformly 
spaced lines in the w-plane as the representation of a uniform field, 
with equipotentials as one family of lines, and flow lines as the 
rthogonal family. A functional transformation then yields a z- 
ylane map, which is conformal to the original map. This z-plane 

» is then regarded as a new coordinate system and is trans- 
formed into a cylindrical or a rotational system by translation or 
rotation. Solutions of Laplace, Helmholtz wave, and diffusion 
equations can then be obtained for any boundary conditions if the 

ordinate system allows separation of variables. Paper outlines 
the method of finding new coordinate systems and indicates their 
A. W. Wortham, USA 


ipplication in field problems. 


™ Mechanics (Dynamics, Statics, Kinematics) 
(See also Rev. 1385) 


1284. Bosanac, E., On the degree of flexibility of kinematic 
connections (in Croatian), Glasnik Mat.-Fiz. Astr. 6, 1-2, 57-63, 
1991, 

Some of the formulas for the number of degrees of freedom of a 

ine linkage [see, e.g., R. Beyer, “Technische Kinematik. . .,”’ 
Leipzig, Barth, 1931, pp. 22-28] are rederived (with algebraic 
There are several serious misprints in the paper. 
Reviewer observes that the proof of all these (and similar) rela- 
tions is a matter of routine; one verifies that the equation is pre- 
served after a member is removed.] A. W. Wundheiler, USA 


variations). 


1285. Hisada, T., On the rolling friction, Japan Sci. Rev. 1, 
1 1-10, Dee. 1950. 
see AMR 3, Rev. 633. 


1286. Rubashov, A. N., Motion of the principal axes of iner- 
tia in a body of variable mass (in Russian), Prikl. Mat. Mekh. 15, 
5. 385-386, May-June 1951. 

\ formula for the angular velocity of rotation of the principal 

ves of inertia in a body of variable mass is given: 


= / i{yz/(C — B)ji+ [er/(A —C)] j 


« 


Oo 
4+ [ry/(B — A)] k} = dr. 


E. Leimanis, Canada 


21287, Federhofer, K., Problems for examinations and prac- 
‘ce on particle and rigid body mechanics. I. Statics. II. 
Kinematics and kinetics of a particle. III. Kinematics and 
kinetics of rigid systems. (Priifungs- und Ubungsaufgaben aus 
der Mechanik des Punktes und des starren Kérpers. I. Teil: 
Statik, II. Teil: Kinematik und Kinetik des Punktes. III. 
Teil: Kinematik und Kinetik starrer Systeme), Wien, Springer- 
‘erlag, 1950, 1951, 139 pp., 103 pp., 139 pp. $2.30 each. 

The problem book in mechanics by Wittenbauer, well known 
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in German engineering literature since 1907, the 6th (last) edition 
of which was issued in 1929, has been out of print for several 
years. In the meantime, a problem book by Féppl has been 
published. 
thirty years’ experience, provides abundant material (377 prob- 
lems) for training in the application of theoretical mechanics. 


The present collection of problems, based on author's 


Methods of solution are indicated for all problems, the more 
difficult ones being completely worked out. 
text are supplemented by good drawings. 


Icxplanations in the 
Use has been made 
of a variety of methods: coordinate, vectorial, and graphical, as 
well as of the elements of projective geometry, in order to best 
solve each particular problem. 


The chapter headings are as follows: Part I: I. Coplanar 
systems of forces and their equilibrium; IT. Centroids of plane 


IIT. IV. 
longitudinal forces acting on a beam with various end conditions; 
V. Statically determined trusses: VI. 
space; VIT. VIII. 
Part II: I. Rectilinear motion; II. Winematies of curvilinear 
Ill. Projectile IV. Central 
VI. Constrained motion; VII. 
Kinematics of plane systems: (i) free systems, (ii) 
(three linkages); IT. 
Kinematics of spatial systems; III. Wineties of rigid systems: 
A. Rotation round a fixed axis, B. Rotation about a fixed point, 
C. Plane motion, D. Kinetostaties, 1°. 


areas; Plane frames; Bending moments, shear and 
Systems of forces in 
Cable suspensions; Stability of equilibrium. 


motion; motion; motion; V. 


Vibrations; Relative motion. 
Part ITI: I. 
constrained four-bar 


mechanisms and 


Small vibrations, F. Motion 
of variable masses, G. Impulsive motion, 

The opinion of the reviewer is that this book will provide very 
good guidance in the study of theoretical mechanies for engineer- 
ing students and theoretically minded engineers, 

Ii. Leimanis, Canada 


1288. Nadile, A., On the existence of an integral analogous 
to the energy integral for nonholonomic systems with rheonomic 
constraints (in Italian), Boll. Un. mat. ital. (3) 5, 297-301, 1950. 

A convenient form is given to the equations of nonholonomic 
dynamical systems with rheonomic constraints by the introduc- 
tion of an extra Lagrangian coordinate, and it is then shown how in 
some cases the system admits a first integral analogous to an 


energy integral. D. C. Lewis, USA 


1289. Malkin, I. G., Solution of some critical cases of the 
problem of stability of motion (in Russian), Prikl. Mat. Mekh. 15, 
5, 575-590, Sept./Oct. 1951. 

In a recent paper [AMR 5, Rev. 340], author gave a simplified 
method for settling the problem of stability of a system 


dx/dt = — Ay + X,dy/dt = Xr + Y 


nr , ‘ 
dz,/dt = 2j=1 Mt; + Ot + ae + Ayam 1,3 «2.90 


where Y, Y, X, are analytic in z, y, and the z, in the neighborhood 
of the origin and begin with terms of degree 2 
characteristic roots of (p,;) have negative real parts. 


general type of simplification is now extended to a similar system 


2, and where the 
The same 


sk a , 
dy ,/dt = Dy Qjn~n + Yj,j = 1,2,...,k 
dz,/dt = Zi Pate + Xn 82 21,2, 2.298 

under the following two hypotheses: (a) k = 4 and the charac- 


teristic roots of (q;,) are pure complex; (b) k = 3 and the charac- 
teristic roots of (q;,) are zero and +Az. It is still assumed that 
the characteristic roots of (p,,) have negative real parts. The 
method is also extended to the case where the coefficients of the 
Y; and X, are periodic in ¢ with the same period. [Additional 
references: G. V. Kamenkov, Sbornik Trudov Kazanskogo Avia- 
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Malkin, Prikl. Mat. Mekh. 6, 6, 1942; 
8. Lefschetz, USA 


tsion. Inst. no. 9, 1939; 
Mat. Sbornik 3, 1, 1938]. 


1290. Davison, L. M., Practical considerations in instru- 
ment gear design, /’rod. Engng. 22, 9, 183-187, Sept. 1951. 
Author discusses advantages of 20-deg pressure angle involute 
fine pitch system over that of the 14'/.-deg system, especially with 
regard to contact-ratio and pinion-tooth strength. 
W. O. Richmond, Canada 


1291. de Possel, R., Physical notion of energy related to the 
definitions of work and force (in French), Ann. Inst. Fourter Univ. 
Grenoble 2, 185-195, 1951. 

The author considers the formulation of classical mechanics 
given by Brelot [‘‘Les principes mathématiques de la mécanique 
classique,’’ Grenoble-Paris, Arthaud, 1945], in which matter may 
be in part continuous and in part discrete, so that the apparatus 
of Lebesgue-Stieltjes integrals, ete., can be employed. He gives 
a definition of power and shows that it is possible to formulate a 
Hertzian mechanics in which energy is primitive and force a 
derived concept. C. Truesdell, USA 

1292. Kroener, R., Friction wheel drives designed for 
maximum torque, )’rod. Engng. 22, 11, 174-176, Nov. 1951. 

Analysis of forces present in a friction wheel drive. Develop- 
ment of a design for drives that can be used to protect ma- 
chines from excessive load torques. | From author’s summary 

1293. Kroener, R., Development of the friction disk drive for 
overload clutches (in German), ZV D/ 93, 9, 229-231, Mar. 1951. 

The driving friction disk is placed on the axle of an electro- 
motor, whose supporting frame by overloading will go out of 
balance and thereby bring the driving disk away from the driven. 
The construction may be practical, e.g., for stone crushers and 
other machinery where something may be pinched. 

A. R. Holm, Denmark 


Gyroscopics, Governors, Servos 
(See also Revs. 1270, 1510, 1511) 


1294. Heinrich, G., Study on the motion of a Fleuriais-gyro- 
scope (in German), Ost. Ing.-Arch, 5, 2, 1388-154, 1951. 

In this theoretical part, the motion of a symmetrical gyroscope 
running out freely in a spherical bearing on a pivot is investigated 
under the supposition of a semiliquid friction between pivot and 
hearing cup. The dependences of the elevation moment, of the 
braking action by the pivot friction, and of the additional pre- 
cession moment of the gyro axis inclination to the perpendicular 
line are calculated, the distribution of the pressure being assumed 
to be according to Hertz. The results are represented by 6 dia- 
In a second paper they are compared with the results of 

See AMR 5, Rev. 602. 

From author’s summary by H. Bilharz, Germany 


grams, 
experiments. 


1295. Profos, P., The dynamic behaviour of the regulated 


system in automatic pressure control installations, Su/zer tech. 
Rev. no. 3, 23-28, 1951. 
See AMR 4, Rev. 3778. 


1296. Hazebroek, P., and van der Waerden, B. L., Theoretical 
considerations on the optimum adjustment of regulators, and 
The optimum adjustment of regulators, 7rans. ASME 72, 3, 
309-315, and 317-322, Apr. 1950. 

Formulas and tables are given for the optimum adjustment of 
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process controllers with proportional plus integral action.  Fjye 
types of processes are considered, three of them with self-regu|g- 
tion. Optimum adjustment is assumed if the time integral! of the 
square of the deviation attains its minimum value. Disturbance 
is given in the measuring part of the control circuit. First pape: 
gives the theoretical foundation using Laplace transform. Second 
paper shows numerical results for the various process types, 





Summarizing, the process-response curve is approximately defined 
by some characteristic parameters. These important results are 
compared with formulas given by Ziegler and Nichols ‘title 
source, 64, p. 759, 1942] and good agreement is found for com- 
mon values of 7,/T,. Reviewer believes that for larger 7.,/7., 
also agreement is better than shown by authors, if experimen- 
tal formulas of Ziegler-Nichols (sensitivity = 0.45 S,, reset rate 


= 1.2/P,,) are considered. W. Oppelt, Germany 


©1297. Farrington, G. H., Fundamentals of automatic controi, 
New York, John Wiley & Sons, Nov. 1951, xii + 285 pp. $5. 
Book gives a theoretical introduction to the automatic contro 
problem, with special reference to process as opposed to position- 
control systems. It has been written essentially for the chemica! 
or mechanical engineer who wishes to obtain an elementary ana- 
lytical background on the subject. Widespread use is made o/ 
simple electrical networks whose behavior is analogous to icdeal- 
ized automatic controllers, in order to simplify the problem oi 
deriving controller equations and initial conditions. The ear) 
chapters are devoted to explaining and illustrating the terminolog) 
of automatic control systems, and to the development of simpli 
electrical analogs. Subsequently, the effects of unit step functior 
changes in load (or supply) on the performance of proportional, 
proportional + integral, and proportional + derivative control- 
lers are examined in detail; this study is supplemented hy « 
consideration of the effect of sinusoidally varying load changes 
A brief introduction to the study of systems having distril uted 
parameters is presented, with special reference to the electrical 
transmission line; for example, it is shown that thermal difu- 
sivity is analogous in some respects to electrical transmission «! 
similarly, the problems of pneumatic and hydraulic transmissio! 
can be handled by parallel reasoning. 
The so-called ‘plant characteristic” 
uniquely by the harmonic-response vector locus of the systen 


of a system is defined 


Several special cases corresponding to (1) two RC stages, (2) thre: 
RC stages, (3) four RC stages (an RC stage is a simple resis'- 
ance/capacity filter network), (4) systems with distributed pa 
rameters, (5) systems in which a distance/velocity lag occurs, a" 
considered in some detail. The following aspects of automa! 
control systems are discussed briefly: (a) Multiple contro! loops 
involving main and secondary controllers; (b) effeet of ciscon- 
tinuity in the controller characteristic; (¢) plant analysis 
which the problem of formulating electrical analogs is describ: 
(d) analysis of certain practical controlling units——pneuma' 
systems are used as examples; (e) problem of selecting a par! 
controller for a given application and its adjustment. 

The bibliography of the book is very limited, and of t! 
references mentioned only one applies to work carried out 
the past decade. In view of the rapid advances in th: 
during recent years, the failure of the author to correlate | 
with those of other workers in the field is a serious limitat 

A. Porter, Cans 


1298. Dushkes, S. Z., and Cahn, S. L., Analysis of some 


hydraulic components used in regulators and servomechanis™s, 


4 S 


Ann. Meeting ASME, Atlantic City, Nov. 1951. Paper ! 


A-22, 7 pp. 


Paper presents analytical and experimental studies of 1! 
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uni¢ characteristics of a hydraulic jet pipe, distributor 
ad auxiliary piston. 

imentally, the device is shown to have a linear response 
The 
eplashing of the jet-pipe oil away from the orifice produces a small 
rand ») disturbing foree on the jet pipe which is beneficial in that 


ry displacements of the jet pipe over a suitable range. 


the jet pipe broken loose against bearing-sticking friction. 
The its of a dynamic analysis of the jet-pipe system are com- 

ith 
id agreement is obtained. 


an experimental frequency-response characteristic, 


er feels that paper has produced useful results in pre- 
sent wnalytical expressions for the transfer functions of the jet- 
smbly and at the same time indicating the order of magni- 
the dynamic responses of the component parts. 

William A. Wolfe, Canada 


Vibrations, Balancing 


(See also Revs. 1306, 1398, 1487, 1514) 


, 1299. 


7 
Re 


Klotter, K., Jng.-Arch. 19, 6, p. 400, 1951. 
irk to paper reviewed in AMR 4, Rev. 3784. 


1300. Castoldi, L., Vibrations of a homogeneous string sub- 
me jected to the resistance of the ambient medium and to internal 
viscosity (in Italian), st. Lombardo Sect. Lett. Rend. Cl. Sei. Mat. 

82, 13 (3), 488-496, 1949. 


1301. Suhara, T., A study on the damping of longitudinal 
vibration of an elastic cylinder, Rep. Res. Inst. Elastic. Engng. 
Kyushu Univ. 7, 3, 25-38, Mar. 1951. 


T 


= Longitudinal vibration of an elastic circular cylinder with an 
istic semi-infinite body attached at one end is considered. 
. {mount of energy dissipated in the semi-infinite body in the 
of divergent elastic waves originating at the juncture be- 
the eylinder and body is calculated and an equivalent 
garithmue decrement obtained. 
\pproximate solution is obtained by use of displacement func- 
od ‘ons satisfying the equations of vibration of free cylinder and the 
tress-tree boundaries. Condition at juncture between evlinder 
body is expressed in terms of energy relationship. 
Vumnerical values of logarithmie decrement are obtained for 
vlinder and body and for brick cylinder resting on loam 
lt is concluded that the damping from this source can be 
ge compared with that due to other causes. 
M. V. Barton, USA 


1302. Nasu, N., Vibration of a tank tower, Bull. Earthy. Res. 
0 Univ. 29, part 2, 4138-421, June 1951. 
tower of 100,000-gal capacity, about 130 ft high and 
{by 6 columns on a base of 50-ft diam, was subjected to 
| forces at the tank level. 
‘and the tower vibrations were recorded. The bending 
ried from 0.6 to 0.3 sec from full to empty tank. This 
- short compared to the surge period (about 2 sec) of 
nthe tank. The ratio of the maximum displacements 
‘ to the base of the tower was 230 to 1, which is normal 
on firm grounds. The damping factor, effective mass 
and tower oscillations due to windage were calculated 
Irwin Vigness, USA 


The forces were suddenly 


yme 


ms, 
1- ‘303. Leone, P. F., Theory of elastic vibrations of helicopter 


i . 
‘uselages, Proc., Computation Semin., 132-145, Aug. 1951. 
Author 


reproduces Myklestad’s method of vibration analysis 
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and then describes its application to certain vibration modes of & 
U-shaped elastic bar. The U-shaped bar presents the structural 
essentials of a certain make of helicopter. 


R. M. Rosenberg, USA 


1304. Schindler, A., Attempt to justify a deduction of fre- 
quencies and associated modes of an aircraft from vibration test 
results, and a calculation of corresponding generalized inertias 
and stiffnesses (in French), OVNERA Publ. 43, 32 pp., 1950. 

A mathematician’s very abstract approach (based on set 
theory) to the problem of characteristic modes and frequencies of 
a complete aircraft, requiring (too) much patience and endurance 
on the part of engineering readers. No striking novel conclusions 
are given, Inagreement with the conclusion of Lewis and Wrisley 
[AMR 4, Rev. 1460], the use of 
exciters distributed suitably over the aircraft is recommended for 
J. HW. Greidanus, Holland 


a relatively large number of 


the purpose of resonance tests. 


1305. Voronov, A. A., Free oscillations of an oscillator with 
variable friction (in Russian), Dokladi Akad. Nauk SSSR (N.S.) 
81, 4, 517-520, Dee. 1951. 

The equation under discussion is of the general type 
Ww? r= — k* fir) sign t; f = fo 4 fil 


(1) 


Gop, zt 


2k. —_ sa" 
, Axx; fp = 2! 
It represents a complicated motion under friction (dry friction 
when f is constant). In the four quadrants f assumes the values 
of four distinct polynomials. In each quadrant the phase trajec- 


tories belong to one of the two families 


y2 + w% 2? + 22S f(xjdr = (2) 
Special attention is paid io the case 
fo = 90, fitz) = 2 [3} 


when the families [2] are ellipses (since << wo»). The full trajec- 
tories then spiral around the origin. There is a “logarithmic 
decrement” which for small k is S ~ 1 + 2k?/w ?, and the period 


of the oscillations is then 7’ 


~ 27 /w (as might be expected). 
It is interesting with variable frictions to replace [3] by the 
linearized system 


#+2h,% + wr =0 


with equal approximate period and logarithmic decrement as [3]. 
The same method is applicable to a system with viscous friction. 


#+ 2he + wor = — kzxisign x 


(Reference: Andronow and Chajkin, “‘Theory of oscillations,’ 
Princeton Univ. Press, pp. 107-131). 


S. Lefschetz, USA 


Wave Motion, Impact 
(See also Revs. 1445, 1454, 1565, 1583, 1587) 


1306. Malyuzhinets, G. D., Principle of absorption and the 
problem of forced vibrations in an arbitrary region (in Russian), 
Zh. tekh. Fiz. 21, 8, 881-885, Aug. 1951. 

Author discusses existence and uniqueness of the solution of the 
scalar wave equation Au + Au = F (2, y, z) satisfying any one of 
the homogeneous boundary conditions u = 0, O0u/don = O, or 
du/dn + hu = O with the proper restrictions on F and A. This 
is done by use of certain properties of an attenuation function 
defined in terms of an integral involving F’ and A. 


Edward Saibel, USA 
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1307. Nightingale, J., The determination of orifice parame- 
ters for shock absorbers, Aircr. Engng. 23, 271, 261-262, Sept. 
1951. 

Paper describes an approximate method of evaluating an empiri- 
cal orifice parameter from which the orifice area of a given shock 
absorber can be obtained. The expression is explicit and fur- 
nishes a suitable first approximation for the orifice parameter, 
from which a prediction curve can be obtained by conventional 
step-by-step methods. 

Some confusion may arise from the author’s Fig. 2 of the 
equivalent dynamical system because of the incorrect presence of 
a vertical force acting downward on the landing mass. 

Author states that the method is moderately accurate for the 
simple cases shown, but it is reviewer's opinion that the methods 
proposed by Dirac [Airer. Engng. 19, 222, 258-262, 1947] are 
generally more satisfactory and actually essential for more com- 
plicated systems. J. KE. Michaels, USA 

1308. Mindlin, R. D., and Herrmann, G., A one-dimensional 
theory of compressional waves in an elastic rod, Columbia Univ., 
N. Y., Dept. Civ. Mngng., Sept. 1951, 9 pp., 4 figs. 

Approximate theory for circular bar assumes radial displace- 
ment proportional to radial coordinate, in addition to longitudinal 
displacement of classical bar theory. Stress-strain relations are 
obtained between two displacement functions and certain “bar 
stresses’’ (defined by integration over radial dimension) by inte- 
grating the elasticity-theory equations. Hquations of motion for 
displacements exhibit both lateral inertia term and radial shear 
term. Two constants may be arbitrarily introduced in the 
stress-strain relation, which can be chosen so that wave-velocity 
vs. Wave-length curve fits the exact solution more closely than the 
classical bar theory with Rayleigh radial inertia term added. 
Theory is more applicable to shorter bars, higher frequencies, and 
sharper transients than is the classical bar theory. 

Lawrence Malvern, USA 


1309. Holden, A. N., Longitudinal modes of elastic waves in 
isotropic cylinders and slabs, Bell Syst. tech. J. 30, 4, part I, 
956-969, Oct. 1951. 

Raleigh’s and Lamb’s treatment for slabs and Pochhammer’s 


“ce 


for circular cylinders lead to “dispersion equations,” i.e., relations 
between the frequencies and phase velocities of elastic waves 
propagated through the material. Paper discusses in detail the 
behavior of longitudinal modes in the slab and illustrates it with 
the “dispersion curves” for the first five branches. Observing the 
close formal analogy between the dispersion equations in the cases 
of slab and cylinder, the counterparts to these curves are visual- 
ized for the cylinder and it is concluded that general qualitative 
correspondence will obtain between the longitudinal modes of 
slab and evylinder. It is found, in particular, that the higher 
longitudinal branches have phase velocities which are not neces- 
sarily monotonous functions of frequency, but that all these 
velocities approach that of the plane transverse wave with increas- 


ing frequency. W. Freiberger, Australia 


1310. Kaufman, S., and Roever, W. L., Laboratory studies 
of transient elastic waves, 3rd World Petr. Congr., The Hague, 
1951. Proc., See. I, 537-545. 

Propagation of elastic waves through wax block (150 em X 148 
cm X 32 em) is studied experimentally. Shocks are caused by 
spark discharges at @ point on the surface, the vertical motions at 
different points being detected electromagnetically. 

Compressional wave and surface wave are clearly observed 
together with refracted and reflected phases. Shear wave, how- 
ever, is not recognizable, its velocity being determined in an 
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auxiliary way. The character of surface wave substan(ja]ly 
agrees with the well-known theory due to H. Lamb. By model 
experiment of this kind, one may be able to avoid irregularities 
which will be observed in field measurement. 
also useful in checking results of theory. 

Reviewer adds here that a similar experiment with agar-agar 
block has been made by Kk. Kasahara and will soon be published 
in the Bulletin of the Earthquake Research Institute. 

Tsuneji Rikitake, Japan 


The experiment jg 


1311. Satd, Y., Mathematical study of the propagation of 
waves upon stratified medium, Pull. Earthg. Res. Inst... Vole 
Univ. 29, 1, 21-38, Mar. 1951. 

In a previous paper [AMR 4, Rev. 572], author evaluated cer- 
tain definite integrals appearing in the theory of propagation of 
elastic waves. Author now uses these to derive certain knowwy 
results; e.g., the asymptotic expansions of the Bessel functions 
Jo(xz) and Y,(z). 


dimensional problem of the propagation of seismic waves in a com- 


He then proceeds to investigate the two- 


posite elastic solid consisting of an upper uniform layer of finite 
thickness welded to a second, semi-infinite solid. The source js 
situated in the upper medium. The formal solution for the dis 
placements is derived and expressed in terms of nondimensiona! 
variables. R. M. Davies, Wales 

1312. Ricker, N., The form and laws of propagation of seis- 
mic wavelets, 3rd World Petr. Congr., The Hague, 1951. Proc. 
See. I, 514-534. 

Tests are described and analyzed which were performed i: 
suitably chosen almost homogeneous shale section in order 
check correctness of wavelet theory and to obtain clearer under- 
standing of seismic wave propagation. Wide range of records 
and graphs reproduced demonstrate good agreement betwee 
theory and experiment under chosen conditions. 

J. R. M. Radok, England 


1313. Kanai, K., On the group velocity of dispersive surface 
waves, Bull. Earthg. Res. Inst., Tokyo Univ. 29, 1, 49-60, Mar. 
1951. 

Author studies the minimum group velocities of surface shear 
waves, dispersive Rayleigh waves, and other surface waves on the 
assumption that a homogeneous layer (thickness H/) is on top o! 
an infinite homogeneous layer with different elastic properties aud 
density. For a given velocity in the upper layer, there is little 
difference between the values of the minimum group velocity 0! 
Love waves as long as the ratio of the rigidities in the two layers 
less than about 2; for Rayleigh waves, this value is about 1" 
smaller in this case, but it decreases more rapidly than for Lov 
waves if the ratio of rigidities increases. The periods of the min 
mum group velocity increase more rapidly for Love waves ths® 
for Rayleigh waves if the rigidity ratio increases | Changes in ‘he 


phase velocity are smaller. B. Gutenberg, US.4 


Elasticity Theory 


(See also Revs. 1271, 1303, 1349, 1569) 


©1314. Frocht, M. M., Strength of materials, New York, 1! 
Ronald Press Co., 1951, xv + 439 pp. $5.50. 

Instructors and beginning students will appreciate this clear, 
concise, yet complete treatment of the fundamentals of 
mechanics of materials. Calculus is used where necessary, Dut! 
such a way that the student will accept it as a tool rather than 8 
means for obscuring otherwise simple problems. Each develop 
ment is presented in detail and several stress-distribution or stte 
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ition problems which are difficult for a beginner to 
oer are Clarified by illustrations from photoelastic studies 
estraint is used in discussing such illustrations so the 
s not overawed by the complexities of determining fringe 
it is led to appreciate that where there is a fringe there 
i;qsccss. He should obtain a qualitative appreciation of effects 

not be explained in elementary terms. 

1 wok has been carefully organized and it is singularly free 
Its faults are few, minor, and can 
be corrected by an alert instructor so that students in 
vanced courses will not have to “unlearn”’ facts mastered 


pographical errors. 


s one of Poisson's ratios for spruce is 0.55, and one for 
‘is 0.85, the statement near the top of page 88 that no 
has a ratio exceeding 0.50 should be restricted to iso- 


ibstances. 


/ 


Figs. 8-10) imply longitudinal shear stress on a horizontal 
living within the top chord of a hollow rectangular section, 
development associated with Figs. 8-14 would lead a care- 
The treatment of 
i chap. 3 is so well done, and a complete understanding of 


‘udent to suspeet such stress to be zero. 


ivior of shear stresses is now so important, that this 

in and should be presented clearly and correctly. The 

ission on page 208 should indicate that b is the 1-in. thickness 
ertical plane through point P), rather than the 4-in. width 
horizontal plane. 


se days of ferrous and nonferrous alloys, the stress-strain 
for low-carbon steel is hardly to be regarded as typical of 
Its use on page 246 and the suggestion on page 249 that 
lurance limit is a common property of metals in fatigue over- 
ify the problems under consideration. Ina similar way, the 
‘uation of the demonstrably erroneous assumption that the 
vl on a group of rivets is distributed uniformly among them, 
rsimplifies and obscures the real problems in designing connec- 
ns. Had the statements on page 59 been restated and empha- 
sied on 386, the inequality of strain in the segments between 
is under loads in the elastic range could have been clearly 
1, and one of the reasons for low fatigue strengths in 
joints readily explained. 
few faults, though insignificant in comparison with the 


j 


excellence of this book, stand out the more because of 


‘ excellence. The beginner will accept them with the same 

that he masters other details, and in some fields of engi- 
ug le may never unlearn them. Should his interests lie in 
ld of aeronautical engineering, however, he will have to get 


its correctly. Joseph S, Newell, USA 


1315. Majer, J., The pure boundary-value problem of the 
lane elastic wedge (in German), Ost. Ing.-Arch. 4, 3-4, 290-303, 
nn 
\uthor uses the complex Laplace transform to solve the plane 
“ress problem of an infinite elastie wedge, loaded normally on 
‘'rught boundaries. The Airy stress function is chosen, in 
as a superposition of functions which make either the 
stress or the normal stress vanish on the straight boundaries, 
‘ give stresses vanishing at infinity. The stress func- 
is then represented as a transform integral of arbitrary func- 
"s given by boundary conditions, and the two representations 


l } 


hatched, 


4 


given are those of a half plane (wedge angle = 7) 
0 a cosine distribution of normal load; and an acute- 

with constant-load distributions on the straight 
starting at a distance a from the tip and extending 
need. Taking the limit as d > 0, the stress solution 
‘ge with two point loads on its straight boundaries is 
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obtained. Results check with solutions given by other authors 


referred to in the paper. H. J. Weiss, USA 


1316. Arzhanikh, I. S., Integral equations for representation 
of the vector of translation, spatial dilatation, and rotation of an 
elastic body (in Prikl. Mat. Mekh. 15, 3, 387-391, 
May-June 1951. 

The displacement vector u(x, 22, 73, 1) of a three-dimensional 
homogeneous isotropic elastic body occupying a domain Q (which 
is either the interior or the exterior of a closed surface S 
in Q the following system of equations 


{ussian ), 


satisfies 


BV?u + (A + pw) grad div u + pb = pd®u/dl? 


where A and yw are Lamé’s constants, p is the density, and b is the 
body force per unit mass. In the first boundary-value problem, 
the displacement w is assigned on S, while in the second boundary- 
value problem the surface traction (n is the outer normal to S and 


denotes the vector product 


2udu/on + An div u + un X rotu = F, 


is assigned on S. In the exterior problem (Q is the exterior of 


S), wis required to be regular at infinity. In the present paper, 
the author obtains integral equations for the Laplace transforms 
of the displacement u, the dilatation div u, and rot wv, in terms of 
the usual Green’s function for the Dirichlet problem in the case of 
the first boundary-value problem, and Neumann’s function in the 
case of the second boundary-value problem, 
Courtesy of Mathematical Reviews J. B. Diaz, USA 
1317. Eshelby, J. D., The force on an elastic singularity, 
Phil. Trans. roy. Soc. Lond. (A) 244, 877, 87-112, Nov. 1951. 
The parallel between the classical theory of elasticity and the 
modern physical theory of the solid state is incomplete; the for- 
mer has nothing analogous to the concept of the force acting on an 
imperfection (dislocation, foreign atom, ete.) in a stressed crystal 
lattice. To remedy this, a general theory of the forces on singu- 
larities in a Hookean elastic continuum is developed. The singu- 
larity is taken to be any state of internal stress satisfying the 
The 


foree on a singularity can be given as an integral over a surface 


equilibrium equations but not the compatibility conditions. 
enclosing it. The integral contains the elastic field quantities 
which would surround the singularity in an infinite .medium 
multiplied by the difference between these quantities and those 
actually present. The expression for the force is thus of essen- 
tially the same form whether the force is due to applied surface 
tractions, other singularities, or the presence of the free surface of 
the body (image force). 
constants modifies the stress field; if it is mobile, one can define 
and calculate the force on it. 
and inhomogeneities inside a surface can be expressed in terms of 
the integral of a ‘Maxwell tensor of elasticity’? taken over the 
surface. 


A region of inhomogeneity in the elastic 


The total force on the singularities 


Possible extensions to the dynamical case are discussed. 
From author’s summary by J. L. Bogdanoff, USA 


©1318. Savin, G. N., Concentration of stresses around holes 
[Konzentratsiya napryazhenii okolo otverstii] (in Russian), 
Moscow-Leningrad, Gosud. Izdat. tekhn.-teor. Lit., 1951, 496 
pp., 208 figs., 77 tables. 

Book is based mathematically on the Kolossoff-Muskhelishvili 
device [see Timoshenko-Goodier, “Theory of elasticity,” p. 112, 
and particularly Sokolnikoff's publication in the Bull. Amer. 
math. Soc., 539-555, 


problems of elasticity. 


1942] for the treatment. of two-dimensional 
By means of expressing the stress and 
strain components in terms of analytie funetions of a complex 
variable, the powerful methods of the theory of functions become 
available for application to the plane biharmonie problems, to 





202 


which Nirchhoff’s approximate theory of plates in bending, as 
well as the problems of plane strain and generalized plane stress, 
can be reduced. In the case of a hole of given shape, the bihar- 
monic problem must be solved for a plane region with certain 
1919 
Muskhelishvili has published a series of papers and books devoted 


boundary conditions along the edge of the hole. Since 
to a detailed presentation of the entire calculational procedure in- 
A step of 
of a 
region, bounded by an opening of prescribed form, on the unit 
An earlier review [AMR 5, Rev. 970] reported the suc- 
cessful efforts of a group of Russian mathematicians directed at 
removal of the great difficulties encountered in practical applica- 
tions of conformal mapping. Once this great goal has been 
achieved to a considerable extent, the range of problems amenable 


volved in the solution of the problems just indicated. 
basic importance in it is the conformal transformation 


circle, 


to treatment will be greatly widened, and not only with respect 
to the shape of the opening; circle, ellipse, rectangle, triangle can 
be treated now. All the phases of the combined work just men- 
tioned have been essentially incorporated in the book under re- 
view, as is impressively though still not completely illustrated by 
the titles of the chapters into which the book is subdivided: 1. 
Fundamental equations of the plane problem of the theory of 
elasticity (pp. 11-55); 2. Distribution of stresses in a plane iso- 
field 
fluence of anisotropy of material on concentration of stresses 


tropic weakened by an opening (pp. 56-184); 3. In- 
around an elliptie or circular hole (pp. 185-242); 4. Concentration 
of stresses beyond elasticity around a circular opening (pp. 243- 
276); 5. Concentration of stresses around openings reinforced by 
elastic rings (pp. 277-347); 6. Stresses around holes in plates 
under bending (pp. 348-406); 7. Bending of thin plates with 
circular holes reinforced by elastic rings (pp. 407-452); 8. Experi- 
mental tests and their comparison with theoretical results (pp. 
153-487). 
the individual problems, an extensive bibliography is added, as 
well as an authors’ index, Each chapter can be studied inde- 
pendently of the others, except chapter 1, which is the basis of the 
Another volume dealing with corresponding prob- 
The importance of the 
monograph for the engineer is obvious and it does not need any 


Malkin, USA 


For readers desiring more detailed information about 


entire book. 
lems in three dimensions is to follow. 


further recommendation. I. 


1319. Kawamoto, M., Research on the notch effect of ma- 
terials (in Japanese), Trans. Japan Soc. mech. Engrs. 17, 61, 118- 
135, Nov. 1951. 

In first part of paper, author points out the imperfection of H. 
Neuber’s formula for the stress-concentration factor of a notch 
Berlin, Julius Springer, 1937] that 
the value of @ becomes sometimes smaller than the value of notch 


a [“Kerbspannungslehre,”’ 


factor B obtained from fatigue tests, and he derives from experi- 
mental considerations a new formula 


a—1 = (a, — 1\(a/r)? + (a, — 1)(t/r)? 


where ay and @ are the stress-concentration factor for a very 
shallow and a very deep notch, respectively, r and a are the radii 
of a specimen at the free part and at the bottom of a notch, and ¢ 
is the depth of the notch. 

In the second part, author considers the relation between @ and 
3, and as the usual notch-sensitivity factor 7 = (8 — 1)/(a@ — 1) 
varies not only with materials but also with the forms and sharp- 
nesses of notches, he presents a new notch-sensitivity factor &, 
which is independent of the sharpness of notch and can be con- 
sidered to show the true notch sensitivity of a material, reducing 
the relation as 


11+ fet op)"|- 


(8B —1)/(a—-—1)= 
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where p is the radius of the bottom of notch, and ¢ and n are cop. 
stants (n > 1). The experimental results for the variation of 3 
with @ and p are well expressed by the formula. 

The effects of the notch angle of V-shaped notches and the fillers 
and collars on the notch factor are studied in the third and th, 
last part, and some experimental formulas expressing the effect. 
are derived. Teruyoshi Udoguchi, Japan 

1320. Durham, F. P., The effect of flight and configuration 
variables on thermal stresses in diamond-shaped supersonic 
wings, J. aero. Sci. 18, 11, 755-766, Nov. 1951. 

A résumé of investigations on title problem carried out at thy; 
University of Colorado. Approximate stagnation temperatures 
are supposed to exist in the layer surrounding a thin supersonj 
airfoil. Transient temperatures and the corresponding thermal 
stresses in solid wings due to instantaneous speed change are de- 
termined. High compressive stresses occur at leading and trailing 
edges and can be determined from a one-dimensional solution for 
chordwise temperature variation. Tensile stresses occur at center 
of airfoil. Thermal stresses are reduced by increased Jeading- and 
trailing-edge thickness, increased altitude, and decreased solidity 
of hollow wing sections. Angle of attack, airfoil chord and thick- 
ness, wing span, taper, and sweep have no appreciable effect 

P. Cicala, Argentina 


1321. Ling, C.-B., On torsion of prisms with longitudinal 
holes, Quart. appl. Math. 9, 3, 247-262, Oct. 1951. 

Author’s method of solution, called the method of images, ma) 
be used for prisms having one or more longitudinal holes. Ap- 
plicability is limited to four sections: Rectangle, equilateral tr- 
angle, isosceles right triangle, 30°-60°-90° triangle. Solution is 
obtained by adding to known solution for corresponding solid 
prism a system of harmonic functions which vanish on the ex- 
ternal boundary and also possess a singularity at the center o! 
each hole. Such a system of functions may be constructed fro 
Weierstrass’ sigma function and its allied functions. Details a 
given for a rectangular prism with a central hole. Numerical re- 
sults are shown for two cases of a square prism. 

From author’s summary by R. E. Newton, US\ 


1322. Ling, C.-B., and Yang, K.-L., On symmetrical strain in 
solids of revolution in spherical co-ordinates, Ann. Meeting 
ASME Atlantie City, 1951. Paper no. 51—A-1, 5 pp. = /. a 
Mech. 18, 4, 367-370, Dec. 1951. 

Author expresses displacements and stresses in spherical 
ordinates, in terms of a stress function, for solids of revolution ! 
symmetric strain states. Example solved is tension of long | 
with spherical cavity. Results agree with those obtained 
other methods. H. J. Plass, USA 


©1323. Murnaghan, F. D., Finite deformat’on of an elasti: 
solid, New York, John Wiley & Sons; London, Chapman « Ils 
Ltd., Nov. 1951, 140 pp. $4. 

A unified treatment is given of the influence of squares 4° 
higher powers of the strain components in the theory of elas 
An excellent collection of exercises or problems forms an esse!" 
part of the text. 

Matrix notation and concepts are developed quite fully in 
first chapter. A careful discussion of finite strain based on 
initial reference frame (Lagrangian definition) includes 
form and significance of the invariants. Stress is then defined 10 
the Eulerian sense. Elastic strain energy, a function of the co 
ponents of strain, is taken as energy of deformation per unit 0 
initial volume, and the stress strain relation is derived. Th 
simple gradient relation of elementary theory no longer holds. 
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jJastie isotropy is examined at length and the various order 
roximations are described. Comparison of an integrated 
inear theory and of the second-order approximation with Bridg- 

. extreme pressure tests shows that for really precise agree- 
' third-order elastic constants would be needed. Noniso- 
tropic elastic media of various symmetries are analyzed for 
powers of strain in the energy function and relations ob- 
between the elastic constants. 


Stress is then referred to the undeformed medium, and simple 
shear and tension are studied in the presence of initial stress. 
The book closes with a treatment of several problems: Com- 
ression Of a spherical shell, compression of a circular tube, and 
torsion of a circular evlinder. 
Surprisingly, there is no reference to the extensive literature on 
subject; author is content to refer the reader to recent issues of 
ving journals. There seem to be only two questionable 
features of the development aside from the matter of the over-all 
nience of the particular formulations employed. One is an 
It would 
ppear completely permissible to choose a less complete set of 


nsistence on consistency of order of approximation. 


ond-order terms plus a third-order term if this happens to be 

nient. The other disturbing point is the statement that 
wroscopice elastic concepts alone are able to explain the phe- 
menon of flow in metals. However, these are minor points in a 


-organized and well-written book. D. C. Drucker, USA 


Experimental Stress Analysis 
(See also Rev. 1319) 


1324. Huggenberger, A. U., Recent development in elec- 
trical resistance strain gages and the significance of the Wheat- 
stone bridge as a measuring method (in German), Schweiz. Arch. 
17, 11, 321-332, Nov. 1951. 

\uthor presents a new type of bonded resistance-wire gage, the 
H-Tepic, now manufactured in Switzerland. The main features 
‘this gage are: (1) The sensitive wire strands are connected by a 

short perpendicular piece of greater diameter wire welded or 
soldered to the gage wires. This eliminates the loops of the con- 
ventional type of gages as well as the possible disadvantages of a 
ve-type wiring. Thus the GH-Tepic gage seems to be insensitive 
‘o the effeets of strain perpendicular to the main direction of the 
sage. (2) The wires are laid out on a thin film, eliminating any 
vossible disadvantages of a paper carrier. The film is trans- 
parent, allowing a better control of flowless cementing of the gage 
ud elimination of air enclosures. Total thickness of interme- 
uate layers (film and cement) is less than in conventional paper- 
‘ype gages. (3) The building method of the GH-Tepic is suitable 
onsiderable simplifications and an efficient production process. 

\ concise discussion of the general properties of earlier bonded 
*sistance-wire gages and particularly of the loop effect precedes 
‘te description of the new type of gage. The effect of biaxiality 
ithe strain distribution, of the inclination of the gage line in re- 

‘to the principal strain direction, and of Poisson’s ratio are 
“Wn. "The author is inclined to write off the rosette type of 

fees, since they tend to accumulate all these effects. Careful 
“alyses of these effects and ways of corrections are available, so a 
“teral condemnation of the rosettes seems to be premature. 

The GH-Tepie is apparently a result of very serious investiga- 
is in the field of the bonded resistance-wire gages and shows 
ellent potentialities. However, in our opinion, a very careful 
Two elements 
‘eteatly different rigidity (the thin gage wire and the cross 


“uy of the adhesion of the gage is still necessary. 


are cemented to the deforming surface of the speci- 


extremely thin laver of adhesive. This may result in 
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very particular strain conditions in the adhesive, causing even its 
partial failure. A consideration of these possibilities would con- 
tribute greatly to the value of the presented matter. 

D. Vasarhelyi, USA 


1325. Nishihara, T., Taira, S., and Tanaka, K., On the yield- 
ing of mild steel by bending (in Japanese), Trans. Japan Soe. 
mech. Engrs., 17, 61, 90-95, Nov. 1951. 

The moment-deflection curve of a mild-steel bar goes up nearly 
straight with bending load until the applied moment reaches as 
high as 1.5 times 1/,, where 1/, denotes the moment when the 
stress in the outermost fiber attains the equivalent yielding stress 
o, of the material in tension test. In order to investigate the 
mechanism of the phenomenon, suthors measured the surface 
stresses of uniformly bent bars of 0.09% carbon steel by means of 
the x-ray method, and the residual stress distributions in the 
cross sections of the bars after bending by means of the corrosion 
method. 
clear that, after the applied moment exceeds 1/,, the surface fiber 


Thus analyzing the stress distributions, it is made 


stress remains @, or a littlelower than o,,even though the moment- 
deflection curve rises linearly; but in some inner layers, higher 
stresses than ¢, appear and the straight line relationship holds up 
to 1.5 M,. Some analytical consideration about the stress dis- 


tribution is introduced. Teruyoshi Udoguchi, Japan 


1326. Brown, A. F. C., and Hickson, V. M., Improvements in 
photoelastic technique obtained by the use of a photometric 
method, Brit. J. appl. Phys. 1, 2, 39-44, Feb. 1950. 

Paper describes photoelectric photometer for photoelastic 
analysis. Authors state that fringe order can be measured to 
within +0.002 fringe. Advantages include use of materials with 
low stress-optical coefficient which are less susceptible to edge 
effects, use of lower stresses, and increased ease and accuracy in 
tracing isoclinics. Results obtained with the photometer show 
good agreement with the analytical sclution in one example. 
Electrical circuits including a stabilized power supply are in- 
cluded. William B. Stiles, USA 


Rods, Beams, Shafts, Springs, Cables, etc. 
(See also Revs. 1321, 1357) 


1327. Volterra, E., Bending of a circular beam resting on an 
elastic foundation, Ann. Meeting ASME, Atlantie City, Nov. 
1951. Paper no. 51—A-18, 5 pp. = J. appl. Mech. 19, 1, 1-4, Mar. 
1952. 

Saint-Venant’s equations for a circular beam bent out of its 
plane of initial curvature are adapted to such beams resting on an 
elastic foundation, on the classical Winkler and Zimmerman 
hypothesis that reactions due to the foundation are proportional 
to the deflection of the beam at that point. Author expresses in 
explicit form the functions of deflection, angles of twist, and twist- 
ing and bending moments as functions of external applied forces 
P, elastic constant of foundation A, and 2y, the angular dis- 
tance between the points of application of external forces. 
Numerical tables of practical interest, showing the values of the 
above functions are also presented for 2y = 30°, 45°, 60°, 90°, 
120°. 


constant C in the appendix. 


There is, however, a misprint in the obtained value of the 
The term \/p? in it should be A/m?, 
D. N. Mitra, India 


1328. Phillips, A., A general method of calculating Wea: 
diagram in plastic bending of beams, /. appl. Mech. 18, 4, 353 
358, Dec. 1951. 

Author’s method is based upon Saint-Venant’s theory and is a 
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generalization of habitual procedures. For the purpose of cal- 
culation, it is usually emploved as o-€ curve systems of straight 
lines, generally three. Author replaces the stress-strain curve by 
a polygonal line, and by increasing the number of sides of the 
polygonal line, obtains a desired degree of approximation. By 
means of a graphical construction based upon the conditions of 
equilibrium, and by a trial procedure, author finds the 1 —émax 
diagram. 

\uthor considers this method more satisfactory than methods 
proposed up to now. However, reviewer does not consider that 
this statement has been proved, Regarding the degree of ac- 
curacy, reviewer believes the method cannot go further than its 
theoretical basis. The experimental facts show some discrepan- 
cies with theoretical assumptions. This may be explained by some 
of the hypotheses not holding, such as the annulment of all the 
stress components except one, which is connected with the con- 


dition of plasticity. C,. A. Sciammarella, Argentina 


1329. Madejski, J., Torsion of a prismatic rod with a double 
tee cross section (in Polish), Arch. mech. stos. 3, 1, 61-86, Mar. 
LOOT, 

N. Ch. Arutvunvan [see AMR 3, Rev. 233] solved the 


torsion problem of rods with polygonal cross seetion, demon- 
\bramyan [see AMR 3, 


Rev. 2603] used his method for the torsion problem of prismatic 


strated on an L-shaped beam; B. I. 


bars with cruciform cross section. Author gives an exact solution 


for the (‘ideal’) double-T section using Prandtl’s torsion function 


in the form of infinite series involving hyperbolic and trigono- 


metric funetions. Shearing stresses and torsional rigidities are 


calculated, based on numerical tables and graphs. Results are 


compared with empirical and semiempirical formulas; these do 
not hold for compact cross sections, good agreement existing for 
Poland 


thin-walled sections only. W. Olszak, 


Nowinski, J., On the incorrectness of a theorem stating 
d { rch a 


1330. 
identity of center of twist and center of shear (in Polish), 
stos. 3, 1, 53-60, 1951. 

\uthor shows that in the assumption of C. Weber's known 
theorem [ZA MM 2, 1926, quoted, e.g., in A. and L. Féppl's ‘Drang 
Southwell’s “Introduction to the theory of 
It results from the assump- 
tion, which cannot be true, that the position of the center of twist 


mle ch. 


und Zwang” and R. V. 
elasticitv’’] a logical error is involved. 


is independent of the type of loading and is the same in the case of 
A pre of ina 
particular case of a thin-walled tube with axial constraints 


bending with torsion as in the case of pure torsion. 


according to author's general theory of tubes with rigid dia- 
phragms— shows that the position of center of twist does not coin- 
cide in any ease of loading with the position of center of shear. 
This discrepancy disappears only when considering the position 
of center of twist in pure torsion as implied in Weber's theorem. 
W. Olszak, Poland 


1331. Handelman, G. H., Shear center for thin-walled open 
sections beyond the elastic limit, 7. aero. Sci. 18, 11, 749-754, 766, 
Nov. 1951. 

Location of the shear center of a thin-walled open section 
stressed beyond the elastic limit is determined by methods similar 
to those 
stress and strain components, problem is reduced to determining 
This can be 


used in the elastic case. Through an analysis of the 
one constant in the case of symmetric sections. 
found from the magnitude of the applied force. Location of the 
shear center can then be found. Calculations for channel sections 
are carried out in detail, and the influence of the load and stress- 
strain law is shown in a numerical example. Formulas are also 


given for nonsymmetrical sections. The shear center, in the non- 





APPLIED MECHANICS REViEWs 





the stress-strain law and the applied force. Mo 
From author’s summary by George Winter, |s\ 


elastic case, is not a property of the section alone, but depends oy , 


1332. Koval’skii, B. S., Loading of a lift-drum by rope coils 
(in Russian), Dokladi Akad. Nauk SSSR (N.S.) 75, 6, 779-789 
1950. 

Author presents theory of determining stresses in a |yojistiy, 13 
drum exerted by lifting cables, with reference to basic rescore} ends 
S. Timoshenko and using the principle of semi-infinite jos.) \ 
The theory is applied to an illustratiy 
Polivka, US\ is 


elastic foundations. 
example. J. J. 


1333. 
external pressure, Aircr. Engng. 23, 267, p. 138, May 

Various types of failure are considered, and suitable forn 
From author’s sum) 


Ringrose, R. C. C., Failure of cylindrical tubes under 


Yi" 1 
1] 


for each case developed. 


1334. Andozskij, V. D., Calculation of gears for scuffing 
(in Czech), Strojirenstet no. 11, 411-416, Nov. 1951. 

In designing highly loaded gears, the danger of scuffing mus! 
According to the theory of H. Blok [Gene 
part 2, 


considered. 
cussion on lubricants and lubrication,” London, 1937 133 
scuffing occurs when, in the area of contact, the temperature ; 
ceeds a limited value. An analysis of the mentioned theory \ 
volving certain assumptions and worked-out diagrar 

possible an easier calculation of the highest contact te: 

during the gearing for external and internal spur and helical! g: 

The original paper (in Russian) was published in Véstnil> mashin- 


stroyeniya, no. 4, 52-57, 1951. Pavel Kohn, Czechosloya! 


1335. Boomsma, M., Gear design calculations, ./ 
Engrs. Austral. 23, 10/11, 207-210, Oct./Nov. 1951. 

sritish standard specifications for spur, helical, and bevel g 
(436: 1940; 545: 1949) give rating formulas in terms of hors: ad 
power for a given gear pair. : 
give the approximate product of face width and pinio 


Author rearranges these forn 


diameter, in terms of allowable stress, torque, and ratio; 
from minor approximations, method necessarily gives gea'> 
BS rating is the duty stated. Since BS ratings are for gene 
dustrial gears, method is similarly restricted. 1340 

Ewen M’Ewen, England with 


1336. Tetzlaff, W., Contribution to the integration of Mohr’s 
law for varying moments of inertia (in German), [0 
Bauen 5, 18, 423-425, Sept. 1951. 

The formula for the deflection of beams of constant w! 
linearly varying thickness involves the integral of an express ed ii 
of which the denominator contains a polynomial of the nupp' 
degree, This is difficult to solve exactly. Paper shows )ow 
transferring the origin of coordinates into the point of incr 
of the inclined lower with the horizontal upper edge of 
W. Freiberger, Austra 


+ { 
it} ‘i, 


this integration can be facilitated. 







1337. Torroia, E., Determination of stresses in straig! «B41. ¢ 
beams [Determinacién de esfuerzos en vigas rectas| 24 ed. : |, Or of a 
Spanish), Jnst. teen. Constr. Cem. no. 100, 51 pp., 1950. 99 pes LIAS 





For many load conditions, for both cantilever beam «! 





1 avtelic 


beam, there are given derivations of, expressions for, & 





Ixpres* 


sive tables of moment, shear, reaction, and deflection 





sions are derived for: Fixed-end moments, and moment 8 





in single span for both constant section and varia! 





rotation and moment for one end fixed, other hinged: * 
three moments. For fixed-end moments, tables are £1 
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yystant section and charts for beams with straight haunches. 
\Joment-influence lines are given for two-, three-, four-, and 
san continuous beams of equal span and constant section. 
-ions given for moments and reactions for stepped columns 
ably the most important contributions. 
Robert B. B. Moorman, USA 


1338. Klitchieff, J. M., Beams of cross-girders with clamped 
ends, icra. Quart. 3, part 3, 230-237, Nov. 1951. 

\uihor extends his previous paper [AMR 4, Rev. 2404] to 

| single or multiple built-in cross girders. In the present 

1s lection of the beam is expressed in terms of cosine series. 

again indicates a short-cut for evaluating the coeffi- 

this trigonometric series. In general, the number of 

ns to be solved in the system of equations is equal to the 

of supporting girders instead of the number of intersec- 


T. H. H. Pian, USA 


ga 


Plates, Disks, Shells, Membranes 
(See also Revs. 1333, 1355, 1359, 1380) 
1339. Conway, H. D., and Huang, M. K., The bending of 
uniformly loaded sectorial plates with clamped edges, Ann. 
\ x ASME, Atlantic City, Nov. 1951. Paper no, 51—A-24, 
J. appl. Mech. 19, 1, 5-8, Mar. 1952. 
thods of superposition are presented. In the first, line 
ong certain radii of a circular plate are added to a uniform 
In the second, the added loads are concentrated at a few 
spaced points along the radii. In both methods, the 
adjusted to make the resultant deflections zero at a few 
long these radii. In the reviewer’s opinion, the methods 
nted are limited to sectors that are exact n“ parts of a 
lor sectors of other sizes, moment loads would also have 
lled to make slopes also zero along the bounding radii. 
rst method, only a few terms of the infinite double Fourier 
ition for the line loads need be used for adequate ac- 
In the second method, use is made of Michell’s solution 
utrated loads. Gerald Pickett, USA 


Klitchieff, J. M., On bending of a rectangular plate 

free side (in Serbian), Glas. CXCITX Sprske Akad. 
Otd. tekh. Nauka, Kn. 2, 91-95, 1951. 

shr’s roblem of bending of a rectangular plate with one free 

‘simply supported edges under a concentrated load is 

independently of a similar solution published earlier by 

( ipp [AMR e 


gs | in a slightly different way and does not imply, as 


tev. 27]. The present solution is de- 


's paper does, Poisson’s ratio vy = 0. It is also shown 
extend this solution to the various cases of loading and 
houndary conditions on the supported sides. No nu- 
lata are given, 
Dragos Radenkovié, Yugoslavia 


341. Cicala, P., The effect of initial deformations on the be- 

od. “Vior of a cylindrical shell under axial compression, Quart. appl. 

th. 9, 3, 273-293, Oct. 1951. 

sim] ipproximate solution for the determination of the buckling 
tics of cylindrical shells is developed by applying the 

xpres" “lear equations to the Galerkin method. 

| shea P ‘lohs are represented by four-term trigonometric expressions. 


Stress and deflection 


‘fers from previous investigations by including the 
itial deformations. Author makes numerical caleula- 
rticular cylindrical shells with various initial deforma- 
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tions. Conclusion is that, irrespective of the initial deformations 
existing, the buckling behavior does not differ appreciably from 
that of a shell of perfect initial shape. 

The method is also applied to a curved panel in compression, 
the curved sides being clamped and the straight sides simply 
supported, Calculations are made for the two cases of a panel 
subjected to constant axial strain and constant axial stress. In 
both cases, as for the complete evlindrical shell, the increase in de- 
flection after buckling is accompanied by a decrease in the sus- 
tained load. Possible methods of delaying buckling are discussed. 


Harold Lurie, USA 


1342. Darevskii, V. M., On the theory of cylindrical shells 
(in Russian), Prikl. Mat. Mekh. 15, 5, 531-562, Sept.-Oct. 1951. 

Paper contains a mathematically exact solution of the equations 
for a cylindrical shell under uniformly distributed loading on a 
surface of element s of the middle surface S, which loading is here 
called elementary. Author then considers the problem of the 
transition from elementary loading to limit loading; e 
centrated load. 


g., to con- 
As starting point, he uses the same equations 
as Love. In equations for displacements, he takes into account 
the terms neglected in other solutions of the problem. 


Witold Wierzbicki, Poland 


1343. Federhofer, K., Calculation of a circular cylindrical 
tank with wall thickness varying according to a square law (in 
Ost. Ing.-.A ch. 0, l. 133 Of, LOSI. 


It has been shown by Steuermann [ZAMAM, 1925] that the 


equations of elasticity of thin circular « vlindrical shells with wall 


Cierman ), 


thickness varving according to a square law may be integrated in 
terms of hypergeometric functions, Present paper deals with a 


special case. It shows that, by choosing the vertex of the para- 


bolic wall surface in 2 special way, the solution may be given in 


elementary form. Charts and diagrams are worked out for this 
particular case and the results are compared with approximate 
Posehl. 


values obtained by Heinz Parkus, USA 


1344. Hubka, R. E., Dow, N. F., and Seide, P., Relative 
structural efficiencies of flat balsa-core sandwich and stiffened- 
pane! construction, VACA 7'N 2514, 29 pp., Oct. 1951. 

Comparison of weights is given for a beam of rectangular cross 
section in pure bending. A compression skin of balsa-core sand- 
wich with 75S-T6 aluminum-alloy sheets is compared with a Y- 
stiffened panel of 758-T6 alloy. Strengths of the stiffened panels 
are taken from test results by Dow and Hickman [AMR 4, 
1517]. For the sandwich panels, theoretical buckling loads given 
by Seide and Stowell [AMR 3, Rev. 458] are multiphed by an 
empirical factor of 0.86 to obtain agreement with test results of 
Boller [AMR 2, Rev. 33]. 


Extensive discussion is given of various approximations and 


tev. 


sources of error contained in the comparison, Charts are given 
to show regions of efficient application of sandwich construction. 
Efficient sandwich construction is found in deep beams with a 
light intensity of load. The optimum sandwich is relatively thin. 


Stanley U. Bensecoter, USA 


1345. Kuenzi, E. W., Flexure of structural sandwich con- 
struction, U.S. Dept. Agric., For. Prod. Lab. Rep. no. 1829, 11 pp., 
Dee. 1951. 

Paper concerns the proper procedure for flexure test on sand- 
wich material to obtain fairly accurate information about its 
bending rigidity and shear rigidity. Author proposes that sand- 
wich beam be simply supported at ends and loaded with equal 
Test 
quarter-span and center deflections. 


loads at quarter-span points. involves measurement of 


Formulas obtained from 
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simple flexure theory with consideration of shear deformation of 
core material are used to compute the desired flexural and shear 
Short discussions of tests beyond 


rigidities of the sandwich. 


elastic limit, and clamping of ends of sandwich panels are also 
jncluded. H. J. Plass, USA 
1346. Morse, R. F., and Conway, H. D., The rectangular 


plate subjected to hydrostatic tension and to uniformly dis- 
tributed lateral load, J. appl. Mech. 18, 2, 209-210, June 1951. 

A method previously developed by the second author [AMR 
4, Rey. 2245] is applied to the solution of the present problem 
when the edges are simply supported. Graphs for maximum 
bending displacement and moments are supplied for side length 
ratio from one to four and Poisson’s ratio uw = 0.3. An interesting 
conclusion is that, although maximum bending displacements 
occur always at the center of the plate, for some cases maximum 
bending moments (and hence stresses) appear at considerable 
distance from the center. George A. Zizicas, USA 

1347. Owens, A. J., and Smith, C. B., Effect of a rigid elliptic 
disk on the stress distribution in an orthotropic plate, Quart. 
appl. Math. 9, 3, 329-333, Oct. 1951. 

A thin orthotropic plate of uniform thickness will possess two 
perpendicular axes of symmetry in the plane of the plate. An in- 
finite rectangular plate of this type containing a rigid elliptic disk 
with major and minor axes coinciding with the axes of symmetry 
A uniform tension is assumed to act along two 


analysis of the 


is discussed, 
a mathematical 
stress distribution is given. Authors present 
that satisfies the equation F,,,, + 2K 
A = 
The solution is applied to a plain-sawed Sitka spruce plate, and, 


opposite edges of the plate and 
a stress function 
oe F yyy, = 0 with 
1, and the boundary conditions of this particular case. 


on the assumption that shear stresses produce failure in the plate, 
authors predict the point of failure. 
Frithiof I. Niordson, Sweden 

1348. Guerra, G., A graphical numerical method for the 
solution of problems in plane elasticity studied by photoelastic 
procedures (in Italian), Napoli 1, 2/3, 57-74, 1950. 

\uthor discusses a new method for computing the stress fields 
in simply connected thin plates under the influence of distributed 
The basic data, ob- 
tainable by the usual photoelastic procedures, are taken to be the 
isoclinics and the maximum shear at all points, including the 


Ricerca, 


or concentrated loads parallel to their faces. 


boundaries. Author’s method is a combination of two well-known 
procedures, i.e., a method for determining p, the first stress in- 
variant, by solving the corresponding Dirichlet problem numer- 
ically, and one based on the numerical integration of the Maxwell- 
Lamé form of the equations of equilibrium. No actual illustra- 
tions of the advantages of the method proposed over conventional! 
ones are presented, A. W. Sdéenz, USA 

1349. Gol’denveizer, A. L., Theory of thin-walled rods, 
NACA TM 1322, 53 pp., Oct. 1951. 

See AMR 4, Rev. 1952. 


1350. Kawashima, S., and Ohira, H., On the buckling of 
curved rectangular plates with clamped edges under uniform 
shear, Rep. Res. Inst. Elastic. 7, 4, 39-51, 
Mar. 1951. 

Buckling of thin curved rectangular plates, with clamped edges 
and with finite dimensions, under the action of shearing forces 
has been investigated. Results indicate that, e.g., in thin-walled 
structures such as gas tanks, motor cars, etc., only the buckling 


Engng. Kyushu Univ. 


of a surface element bounded by stringers and frames needs to 
be taken into account. 
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Using the energy method, and assuming the buckled form jn 
suitable trigonometric functions, the general solution is obtained 


in comparatively simple form. A numerical calculation is jn- 
cluded. From authors’ summary by R. Kk. Bernhard, Us\ 


1351. Hill, R., and Siebel, M. P. L., On combined bending 
and twisting of thin tubes in the plastic range, Phil. Mag. (7) 42, 
330, 722-733. July 1951. 

The combined elastic-plastic bending and twisting of a cylin- 
drical tube of small but uniform wall thickness and otherwise 
arbitrary cross section is investigated under the assumptions that 
the tube is made of a Prandtl-Reuss material, and that the loading 
program avoids unloading of any plastically strained element of 
the tube. 
of the bending and twisting couples are obtained. 


Formulas for the stresses, warping, and limiting values 
They are 
evaluated numerically for various loading programs in the case of 
a circular cross section. Finally, a mathematically much simple 
treatment based on the Hencky stress-strain relations (which ar 
admittedly not acceptable physically ) is presented. This is four 

to furnish results close to those of the preceding theory whene 

the ratio of the angles of bend and twist remains constant during 


the loading process. W. Prager, USA 


Buckling Problems 


(See also Revs. 1341, 1344, 1350, 1372) 


<a 


1352. 
eccentrically loaded Lesution columns, 
Proc. Separate no. 34, Sept. 1950 = Trans. 
116, 1179-1191, 1951. 

Authors report the experimental investigation of aluminun- 
alloy (27S-Te) columns loaded eccentrically in the plane of t! 
web. All the specimens with I-section of 4-in. depth and 1.5 
flange width and a length varying from 40 to 100 in. failed by con 
bined bending and twisting within the elastic range. Thi 
results show clearly that the buckling load P does not only ¢ 
pend on the Euler load Pg but also on the torsional buckling loa: 
Py; they are in excellent agreement with the Goodier solution ‘ 
this problem. With € = 1 — e?/p?(p being the polar rastius | 
gyration and e the eccentricity of the load), the Goodier equat: 
may be written in the simpler form: P/Pg + P/Pr — €:!° 
P.P; = F. Stiissi, Switzerland 


Hill, H. N., and Clark, J. W., Lateral buckling o 
Amer. Soc. civ. Engr 
Amer. Soc. civ. Eng 


1353. Gatewood, B. E., and Williams, E. L., Allowable com- 
pressive stresses in aircraft structures, J. acro. Sci. 18, |, 607 
664, Oct. 1951. 

Paper gives methods for determining buckling and allowab! 
crippling stresses in both elastic and plastic regions for structu™ 
materials for which compressive stress-strain curves are known ! 
converting these curves to nondimensional form. For colum! 
buckling, the nondimensional curve is a function of the elast 
tangent moduli, but for plates a modification involving ako 8 
secant modulus is used. The basic method is developed ! 
plates, and then extended to inter-rivet buckling and st 
plates. It is also applicable, without essential modificat!”! 
zees, channels, or any section for which the section coefficient 
local instability K can be obtained without the usual proces’ 
of getting a weighted average crippling strength for th flat ele- 
ments of the section. 

In particular, curves are given for aluminum and magne! 5 


Values calculated for about 1700 test specimens a 
NACA) 


rey 


alloys. 

aged within 3% of the test results (reported chiefly }) 

with relatively little scatter, especially for H, Z, and C sectio" 
An extensive and valuable bibliography is appended 2n¢ |" 
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quently referred to. Indeed, reviewer’s only adverse criticism is 
iper is not sufficiently self-contained. The procedures pre- 
.nted appear to have advantages of both accuracy and con- 


A. D. Topping, USA 


e over those in common use. 


1354. Norris, C. H., Polychrone, D. A., and Capozzoli, L. J., 
Buckling of intermittently supported rectangular plates, Welding 
! 30, 11, 546s—-556s, Nov. 1951. 

The ultimate objective of this program is to develop reliable 
st} ‘ations governing the use of intermittent fillet welds to 

the component parts of structural members. Authors 
port a theoretical and experimental study of the buckling be- 
wior of long rectangular plates intermittently supported on one 
both long edges by a simple support and uniformly com- 
essed on the ends. Theoretical and experimental evidence to 
late demonstrate that there is, for an intermittently supported 
plate, a rather large “critical gap-width ratio” below which the 
ite retains essentially all the buckling resistance of a continu- 
isly supported one. 
From authors’ summary by F. R. Shanley, USA 


1355. Johnson, A. E., Jr., and Buchert, K. P., Critical com- 
binations of bending, shear, and transverse compressive stresses 
for buckling of infinitely long flat plates, VACA 7'\ 2536, 40 pp., 
Dee. 1951. 

(ritical combinations of stresses are determined by the energy 

id, expanding the deflections into infinite series whose 
ms satisfy the boundary conditions. Plates simply supported 
oth edges and simply supported on one and clamped on the 
are considered. The determinantal equation for plates 
ly supported on one edge and elastically built-in at the other 
-given. Determinantal equations of the fourth order are con- 
red for the simply supported plates and of the fourteenth order 
other. Results agree with buckling loads of plate under 

N. G. Salvadori, USA 


or one type of stresses, 


1356. Kaufman, S., Plane bending stability of prestressed 
structural members (in Polish), Drogownictwo, 270-272, 1951. 

Lateral buckling of large-span prestressed beams is discussed 

beam is loaded by bending moments and longitudinal com- 

It is shown that for usual practical cases this 

f instability is not to be expected. 


sive foree, 
Predominant influence 
‘orsional energy is found as well as prime importance of posi- 
prestressing cables in relation to the beam axis. 
W. Olszak, Poland 


1357. Klinkenberg, A., Instability of thin-walled cylinders 
under internal pressure (in Dutch), /ngenieur 63, 52, p. 0.70, 
L951, 
a recent publication, J. A. Haringx [AMR 4, Rev. 4423], 
vussed buckling of tubes for which the inside and outside pres- 
sare different. Attention is drawn to a recent discussion of 
same subject by Henry B. Woods at a meeting of the South- 
‘stern Distriet, Division of Production, American Petroleum 
tute, Beaumont, Tex. The conclusions are in agreement. 
From author’s summary 


‘358. Amstutz, E., Buckling of pit and gallery armour plates 
‘erman), Schweiz. Bauztg. 68, 9, 102-105, Mar. 1950. 

\uthor presents theoretical analysis of cylinder under external 
‘or specific case where outward buckling is inhibited by a 
nding rigid body separated from the cylinder by small 
“anee, of order of !/¢oo0 to !/2500 of radius. This problem arises 
tunnel, or gallery construction where concrete lining 
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shrinks away from thin inner metal casing, leaving annular space 
through which subsurface or drainage water can exert external 
pressure on casing; intensities of several tons per square foot 


have been encountered in practice. Three conditions are 
treated: (1) plain, (2) stiffened, and (3) anchored or doweled 
easing. Application of formulas is illustrated by practical ex- 
amples. A. R. C. Markl, USA 
1359. Bijlaard, P. P., Analysis of the elastic and plastic 


stability of sandwich plates by the method of split rigidities II, 
J. aero. Sci. 18, 12, 790-796, 829, Dec. 1951. 

Author gives some derivations of formulas used in the first part 
of his analysis. Reduction coefficients are developed, referring 
to the ratio of plastic and elastic buckling stress. Based on these 
expressions, the special wave length for the minimum buckling 
stress can be computed with regard to plastic deformation for 
homogeneous plates, as well as for special sandwich plates with 
pure shear in the core. Finally, some formulas show modifica- 


tions for anisotropic core. Hi. Neuber, Germany 


1360. Pugsley, A. G., The relative strength and stiffness 
properties required for strut materials, Aero. Res. Counc. Lond. 
Rep. Mem, 2490, 11 pp., Jan. 1947, published 1951. 

tesults are presented for an investigation of an economic 
efficiency of struts carrying safely a given compressive load. The 
permissible slenderness ratio L/k can be increased by adopting 
materials with higher vield strength or with a larger modulus of 
elasticity E. 
yield strengths of the order of 44,000 psi, a further increase of this 


The paper concludes that with steel struts having 


strength is needed before an increased 2 should be considered. 
However, for aluminum alloys of high strength (yield strength of 
50,000 psi or over), an increase of F is required for lightly loaded 
aeronautical struts before higher yield stresses can be applied. 
Practical considerations of manufacture and local robustness are 


included in above results. FE, B. Sehneider, USA 


Joints and Joining Methods 


1361. Martin, F. W., Stresses in glass-metal seals: I. The 
cylindrical seal, J. Amer. ceram. Soc, 33, 7, 224-229, July 1950. 

A method is presented for determining stresses due to cooling 
from annealing temperatures in glass-metal seals. The resulting 
stresses are obtained in terms of equivalent setting points (tem- 
perature from which cooling without viscous flow would produce 
the same stress). For a cylindrical seal, it is shown that two 
setting points must be considered, one for axial stress and one for 
tangential and radial stresses. Experimental data are shown to be 
in good agreement with the mathematical approach. 


Vincent P. Zimnoch, USA 


1362. Naka, T., Shrinking and cracking of welded joints, 
Japan Sci. Rev. 1, 2, 91-94, June 1950. 

Author makes theoretical analysis of shrinkage stress in weld 
metal of butt joint of plates under severely idealized conditions, 
(Assumption is made that plate ends, opposite joint, are con- 
strained. An equation is developed which supposedly relates 
weld parameters to probability of appearance of shrinkage cracks. 
Among other things, conclusion is reached that weld metal should 
he deposited as rapidly as possible with minimum heat added to 
joint and plates. Paper includes experimentally determined data 
for quantities appearing in aforementioned equation, Although 
author’s conclusions have some qualitative value, reviewer be- 
lieves little practical design information is obtainable by such a 
Paper has apparently lost much in 

William J. USA 


highly idealized analysis. 


translation. Carter, 
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1363. Mosborg, R. J., Bohl, R. W., Howland, F. L., and 
Munse, W. H., Tensile tests and metallurgical studies of welded 
copper joints, Weld. Res. Suppl. 16, 10, 519s-528s, Oct. 1951. 

The equipment, procedures, and results are described for tests 
of welded joints at temperatures of —321, 70, and 400 F. The 
increase in temperature caused a reduction in ultimate strength 
from approximately 50,000 psi at the low temperature to 20,000 
Examinations showed that sound 
Ixcellent 


psi at the high temperature. 
weld deposits, having little porosity, were obtained. 
bonding was obtained between base metal and weld deposit. 


Glen N. Cox, USA 


Structures 
(See also Revs. 1302, 1320, 1338, 1345, 1353, 1358, 1360, 1383, 1436) 


1364. Fowler, K. T., Slope deflection equations for curved 
members, Amer. Soc. civ. Enars. Proc. Separate no. 6, Mar. 1950 
Trans. Amer. Soc. civ. Engrs. 116, 125-144, 1951. 
Members loaded in their own planes are treated. The known 
elastic center concept is employed. Three examples are pre- 


sented. Howard Simpson, USA 


1365. Boyer, W.C., Effect of skew angle on rigid-frame reac- 
tions, Amer. Soc. civ. Engrs. Proc. Separate no. 32, Sept. 1950 = 
Trans. Amer. Soc. civ, Engrs. 116, 1265-1276, 1951. 

Paper is concerned with confirmation of the validity of the 
analytical solution for reaction forces in skew-angled structures. 
Tests were made on models of a two-hinged skewed rigid struc- 
ture having varying skew angles of 0° to 50°, in increments of 10°. 
The solution of these data showing the variation of reactive 
moments and forces with the angle of skew is compared to the 


mathematical analysis. Clarence B. Matthews, USA 


1366. McMinn, R. B., Recent developments in precasting of 
highway bridges and structures, Highway Res. Board Bull. 39, 19 
pp., 1951. 

\uthor describes two applications of precasting for highway 
bridges. The first type consists of precast stringers and cast-in- 
place bridge deck (thereby enveloping shear hooks protruding 
The second ty pe achieves a greater 
Hooks 
protrude from both top of stringers and sides of deck panels into a 
trough on top of the stringers. The hooks are then united through 
insertion of a steel dowel bar, after which the channel is con- 


from the top of the stringers ). 
use of precasting in using sectional precast deck panels. 


ereted, which completes the job. Diaphragms between stringers 
have to be cast in place. 

Author develops a new design which incorporates a combined 
deck-panel diaphragm unit. This feature removes the last cast- 
in-place concrete item and reduces site labor further. Author be- 
lieves that development of precasting methods for bridges is still 
young and should be improved before any attempt is made to 
introduce prestressing. He expects substantial savings from im- 
provement in bridge precasting. 

Werner H. Gumpertz, USA 


1367. Barron, M., Reinforced concrete skewed rigid-frame 
and arch bridges, Amer. Soc. civ. Engrs. Proc. Separate no. 13, 
Apr. 1950 = Trans. Amer. Soc. civ. Engrs. 116, 999-1029, 1951. 

The calculation of skewed frame or arch bridges according to 
the elastic method involves complicated mathematical operations 
and generally leads to long and tedious numerical work. Author 
considers the effeet of skew as a secondary stress system super- 
posed to the structure, calculated as a rectangular frame or arch. 
The “torsional action’ introduced by the skewed form is thor- 
oughly studied and, the terms of small importance being neglected, 
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the equations for the analysis of single-span structures 4» 
Method is extended also to double-span bridges 
Aurel A. Beles, Ruma a 


derived. 


1368. Lin, T. Y., Lateral force distribution in a concrete 
building story, J. Amer. Concr. Inst. 23, 4, 281-296, Dee. 195) 

Author describes method of distributing lateral forces tv 
eal wall and column elements between floors assumed as rigid 
horizontal diaphragms. Distribution of force to individual ; 
sisting elements is in proportion to directional stiffnesses 
therefore entails location of center of rigidity and principal axes 
translation for the group of elements, and consideration of tor- 
sional effects. Well-chosen simple examples are demonstrated 
Notation is somewhat cumbersome, but paper, as a whole, j 


cleanly written and useful. Gordon P. Fisher, USA 


1369. Wasilkowski, F., Complete protection of buildings 
against damage caused by mining subsidence (in Polish), / 
Budown. 8, 7/8, 276-287, 1951. 

Current design methods of fully preventing damage rai 
for real conditions, being suitable for areas with deep sinking 
However, for areas affected by normal mining subsicd 
present analysis of foundation slabs is not adequate; it 
overexaggerated values of transversal forces and 
moments. This is due to the fact that, as a rule, the vertical (a: 
horizontal) movements are caused by flat basinlike depressi: 
the strata resulting in an only slightly curved subsided surfs 

Author presents a method of calculating base slabs for complet: 
protection of buildings, taking into account the probable pressu 
distribution under the base. Transversal forces and bending 
moments depend on the rigidity of the building, on the intensi' 
of surface deformation, on the nature of soil, and on the tyyx 
foundation. The developed analysis, considering thes¢ 
leads to more economical design of bases, especially to savings 
reinforcement steel for reinforced-concrete foundations 

W. Olszak, Po 


1370. Franx, C., and Richardus, P., A new method of deter- 
mining deformations of buildings (in Dutch), Jngenicur 63, 4! 
B.167-B.172, Nov. 1951. 

In regions of soft soil and in mining districts, the sin/ing 
buildings causes serious problems. The motion of a building ca 
be separated into a vertical and a horizontal component. 1! 
first can be measured by high-precision leveling, the latter | 
determined by a local triangulation, a cumbersome met! 
The accuracy of the result is - 


quiring a very extensive outfit. 
sec of arc max. 

Using the precision alignment method of A.C.S. van [lev 
new instrument was constructed to measure the above-mention 
horizontal component with an accuracy of 0.8 see of arc 
is not the only advantage, as the measuremen. also takes 
time, requires rather simple apparatus, and the procedu' 
very easy. 

After a short description of the precision alignment mv‘! 
its most simple form, a description is given of the new ins rum 
and the procedure, followed by a discussion of accuracy 4 
comparison with the former method. 

From authors’ summary by Ch. Massonnet, Belg 


1371. Lang, A. L., and Bisplinghoff, R. L., Some results 
sweptback wing structural studies, ./. aero. Sci. 18, 11, °» 
Nov. 1951. 

The experimental stresses and deflections obtained 11 ' 
45° sweptback beam with ribs parallel to air stream ar 
with the results of analyzing the structure by (1) a m 
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levy method which uses the principle of minimum strain 
vere see AMR 1, Rev. 79], and (2) Lang’s and Bisplinghoff's 
»ypliiication of their method based on the principle of minimum 
potential energy. Both methods of analysis are used with ribs of 
ying considered perpendicular to spars. Linear and angular de- 
Jeetions at the root of the front and rear spars, as measured in the 
taken into account in the theoretical calculations. 
\yremnent between experimental wing deflections, flange normal 
sipesses, and web shear stresses and those calculated by these 
methods indicate sufficiently good agreement to recommend use 
minary design of sweptback wings. 


Authors observe that 

|) does not permit prediction of critical root shear stresses 
-par because assumption is made that shear stress is con- 
They state that the influence of rib direc- 
«s not seem to be important except for the possible pres- 


ver each bay. 


a root rib normal to the spars which closes the triangular 
on: this rib would be heavily loaded and should be included 
wualysis if its design stresses are required, 
ts of sweep are shown in figures in which ratios of stresses 
‘ections of swept wing to those of unswept wing, as calcu- 
om simplified theory, are plotted against angle of sweep. 
For 
i)” sweepback angle the normal stress increase is 60°; and the 
130°). 
ise of matrixes by the authors in simplifying the numerical 


car spar root stresses increase with sweepback angle. 
stress Increase is about 


this problem is exemplary. 
Wilhelmina D. Kroll, USA 


1372. Enneper, P., Stability of Vierendeel trusses (in Ger- 
Bauingenieur 26, 10, 300-306, Oct. 1951. 

discusses the stability of Vierendeel trusses, such as are 
NM wed to brace the upper chords of a through-type bridge, against 
gin their own plane. By eliminating the unknown joint 
tions by means of the equations of statics, the resulting 
inant, whose vanishing signifies a state of neutral equilib- 
simplified considerably and involves the Joint rotations 
The method is applied to the case of a truss having double 
Author that 
which involve arbitrarily assigned lateral forces, are 

- tie. KE. F. Masur, USA 


concludes conventional methods of 


1373. Torroja, E., Elementary analysis of trusses |CAalculo 
elemental de vigas trianguladas! 2d ed. (in Spanish), /nst. feen, 
(‘em. no. 101, 22 pp., 1950, 45 pes. 
ithor discusses several methods of analyzing statically deter- 
trusses. Methed of substitute members is explained. For 
ge-shaped truss, expressions are developed for stresses in 
s considering bending and direct stress, also for both 
ud bending deformation. 
ng statically 


He gives basic equations for 


indeterminate trusses. Construction of 
liagram and Mohr correction diagram is discussed. 


f fobert B. B. Moorman, USA 


1374 


beams, 


Clark, A. P., Diagonal tension in reinforced concrete 
Amer. Concer. Inst. 23, 2, 145-156, Oct. 1951. 
. the shearing strength of concrete is low compared with 
ressive strength, adequate shear reinforcement is usually 
in addition to the main bars, especially near the supports 
s. Author’s tests were made to investigate the shear- 
5 of Ying capaeity of a series of concrete beams of various depth- 
* “i ratios under single and two-point loading; the main and web 
nent consisted of deformed high tensile steel bars to 
electric strain gages were attached. 
cr of the beams began at about 20°7% of the maximum 
\t about 40°; of the maximum, the first diagonal tension 


Minor cracking near 





209 


crack appeared near the support when the stress in the stirrups 
was of the order of 10,000 psi and failure occurred when that yield 
stress had been reached. In general, it was found that the sheer 
capacity increased with the strength of the concrete, the amount 
of web and main reinforcement, and as the loads approached the 
supports. 

The value of the paper would have been enhanced by an anals 
sis of previous investigations in the light of author’s results and 
by references to published literature. 

G, Gi. Meyerhof, | 


ngland 


1375. Mains, R. M., Measurement of the distribution of 
tensile and bond stresses along reinforcing bars, J. Arc) 
Inst. 23, 3, 225-252, Nov. 1951. 

Author reports tests on pull-out specimens and simple beams 


( one 


with third-point loading. Strains in reinforcing bars were mess- 
ured at closely spaced intervals using electrical wire-resistance 
strain gages placed inside continuous hole formed in specially pre- 
pared bars. Changes in force in bar were determined from meas- 
ured strains used to obtain distribution of bond stress along bars 
Tests were made with both plain and deformed bars, both straight 
and with hooks. Results show that distribution of bond stress is 
not uniform and is affected greatly by the presence of tension 


cracks in beams. C. P. Siess, USA 


1376. Hardy, R. M., and Rivard, P. J., Stress distribution be- 
low pavements under trolley bus loadings, \Vu/. Pes. 


Highway Res. Board; Proc. 30th Ann. Meeting, 396-406, 1951. 
Paper reports field study using Waterways [experiment Station 


Cone . 


soil-pressure cells installed in slots cut in undisturbed soil be 
neath flexible and rigid pavements in) Mdmonton, Canada 
; Sous 


Reasonably good agreement of static tests is found with 


sinesq formulas. Small increases (of order of 5°; ) in stresses due 
to dynamic load. Soil was an inorganic clay. 


C. Martin Duke, USA 


1377. Finley, G. S., Morrison, H. L., and Ragan, H. S., A 
test of a prestressed concrete beam, 1S7°1/ Bull. no. 177, 61 64, 
Oct. 1951. 

To reviewer's knowledge, strain gages of SR4 type are, for the 
first time, with anv success attached directly to prestressing wires 
inside the beam; method of work is interesting tor further experi- 
menting. Test itself is in line with accepted theories and con- 
temporary research. Results are somewhat marred by differences 
between assigned and obtained values of prestressing. 


Robert Quintal, Canada 


1378. Torroja, E., Calculation of stresses in structures with 
curved parts [Calculo de esfuerzos en structuras con piezas 
curvas] (in Spanish ). Inst. teen. Constr. Cem. no. 103, 66 pp., LOSI. 
Oo pes, 

Author derives basic elastic equations for analyzing curved 
members, especially for the fixed arch; introduces method of in 
cluding rib-shortening by slight rearrangement of terms to include 
radius of gyration of section; reduces analysis to elastic center 
method; discusses construction of reaction loci and reaction en- 
velopes for fixed arches; covers various end conditions; sets up 
process of finite summation by dividing curved member into 
many short segments. To simplify expressions of analysis when 
section is variable, he presents the graphical method for obtaining 
the length of segment s divided by the product of the modulus of 
elasticity HE and moment of inertia J as a constant. To expedite 
analysis, tables are given for members having a linear variation 
of thickness. 
outlined, 


Procedure to follow when s/EI/ is not a constant is 
For variable sections and few segments, certain co- 
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efficients are introduced for each segment to avoid what might 


otherwise result in appreciable error. The long segments must 


each be analyzed; however, tabular data are given to expedite 


such computations. Various types of curved structures are 


treated, such as three-hinged arch, one-hinged arch, closed 


frame, tied arch, and fixed arch with tie some distance above 
A distribution method is discussed for analyzing con- 
By 


successive corrections, results may be obtained to any desired de- 


supports. 
tinuous arches on piers which are axially nondeformable. 
gree of Derivations of expressions for use in the 
analysis of continuous arches and suggested blank computation 


accuracy. 


sheets are given. 

Throughout the treatise derivations are orderly, fully explained, 
and each topic ts followed by a suggested procedure for tabu- 
lar computations. Reviewer believes two outstanding features 
are the method of handling rib-shortening and the procedure for 
analyzing continuous arches. 

tobert B. B. Moorman, USA 


1379. Parme, A. L., and Paris, G. H., Analysis of continuous 
prestressed concrete structures, Proc. U. S. 
Concer., MIT, 195 202, 19 figs., Aug. 1951. 

Restraint of deformations due to prestressing of continuous 


Conf. prestress. 


beams introduces secondary moments. Paper describes the 


evaluation of these moments for three cases: (1) prismatic beam 
and wavy cable, (2) haunched beam and straight cable, (3) cap 
cables at supports. It is shown that moments can be calculated 
in terms of an “equivalent” distributed load resulting from pres- 
sure of the cable on the concrete. 

Paper appears to be a condensation of a recent publication by 
authors [see AMR 5, Rev. 684]. Clarity has suffered slightly, due 
however, graphs useful for design purposes have 

Frank A. Blakey, Australia 


to reductions; 


been added. 


©1380. Homberg, H., Grid structures. Statics of grillage 
girders and plates [Kreuzwerke. Statik der Tragerroste und 
Platten) (in German), Berlin, Springer-Verlag, 1951, viii + 101 
pp., 66 figs. DM 15. 

Use of auxiliary systems or equivalent substitute loads in grid- 
Load groups consist of those which 
are symmetrical and antisymmetrical. Thus the necessity of 
solving many simultaneous equations is eliminated. Auxiliary 
systems for grid-structure analysis are treated for continuous 
beams on (1) rigid supports, (2) elastically yielding supports, and 
(3) elastically yielding and twistable supports. 

Treated under grid structures without torsional resistance are 
equal and unequal cross girders, and influence surfaces for joint 
reaction, bending moment, shear, and displacement for both 
principal girder and cross girder. Continuous grid structures are 
kqually spaced equal cross girders are treated 


girder analysis is explained. 


also analyzed. 
under grid structures with torsionally resistant principal girders. 
Nine numerical examples, which cover both single-span and con- 
tinuous grids, are given. 

Grid-structure theory is used in analysis of anisotropic plates 
without torsional stiffness, and isotropic and torsionally stiff 
ortho-anisotropic plates. Twenty-eight tables are given con- 
sisting of moment values and values of ordinates to influence sur- 
faces for moment, shear, and displacement. 

Book should be of value to those who are interested in the 
proper design of grid structures such as ribbed floors for bridges 
and buildings. Robert B. B. Moorman, USA 

1381. Eaton, I. D., and Holt, Marshall, Flexural fatigue 
strengths of riveted box beams—Alclad 14S-T6, Alclad 75S-T6, 
and various tempers of Alclad 24S, NACA TN 2452, 25 pp., 
Nov. 1951. 
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Of the five alloy-temper combinations studied in riveted box. 
beam sections, the flexural fatigue strengths were found to lie in 4 
rather narrow band and no one combination was found to haye 
higher strength values than all others for the entire range of 


fatigue life covered in these tests. This is in contrast with the 


results of a previous investigation where the moduli of failure and 
impact strengths varied about as the tensile strengths of t{}, 
material. 

Most of the specimens had more than one failure at completion 
of the tests; the most common failure involved rivet holes in the 
open channel. The fatigue strengths of the box beams were 
found to exceed the net-section fatigue &trengths of riveted Jap 
joints having single rivets of the same diameter and sheet of the 


same thickness. From authors’ summary 


Rheology (Plastic, Viscoplastic Flow) 
(See also Revs. 1351, 1396, 1405, 1433, 1569) 


1382. Geiringer, H., On the plane problem of a perfect 
plastic body, Quart. appl. Math. 9, 3, 295-808, Oct. 1951. 

An extension of that part of author’s previous paper [AMR 4, 

tev. 3548] dealing with stresses only. More general stress fields 

are considered, and entire argument is more detailed and easier to 
follow. Treatment is still subject to some limitations mentioned 
in review of previous paper. Philip G. Hodge, Jr., USA 

1383. Drucker, D. C., Plasticity of metals--mathematical 
theory and structural applications, Amer. Soc. civ. Engrs. Pv 
Separate no. 27, Aug. 1950 = Trans. Amer. Soc. civ. Engrs. 116, 
1059-1072, 1951. 

A survey-type paper. 
plasticity to the rational design of structures, author touches ver 
briefly on limit design, shakedown, plastic buckling, and mathi- 
To further his unrelenting wa 


After a short discussion of the relation o 


matical theories of plasticity. 
against the indiscriminate use of deformation-type theorics « 
plasticity, author also presents an interesting and novel demon- 
stration of the fact that it is possible for local unloading to tak 
place in structures even when the external loads increase in ratio 
Bernard Budiansky, Us\ 


1384. Ventriglia, U., On plasticity in general (in Italia 
Rie. sci. 20, 3, 310-319, Mar. 1950. 

Paper deals with a general expression for plasticity as the prop- 
erty of matter. Following Bingham in particular, author preset! 
a summary of the definitions relating to rheological properties of 
matter. He finds the criterion of characterizing the plasticity, ! 
general sense, by the ratio f/n (f yield stress, 7 viscosity 
He then proposes a new 
which con- 


sufficient to classify the solid bodies. 
more general expression, calling it ‘“‘plasticity number,” 
tains the relation between the inelastic strain in the unity of tin 
and the elastic strain: 


N, = 


P 


[r-"/n* — (7 — fy" /C/G) 


where 7 is the acting shear stress, 7 the coefficient of viscos!! 
in general sense, or “‘pseudo-viscosity,” f the yield stress, and 
the modulus of rigidity of the body. 1 this exp! 
becomes: N, = G/n. Author shows that, in the case of a viscous 
liquid, this expression can be replaced with sufficient accuras 
by the known relation f/7. 

Cesar Augusto Sciammarella, Argenta 


For n = 


1385. Udeschini, P., Plasticity in statical mechanics | 
Italian), /st. Lombardo Sci. Lett. Rend. Cl. Sci. Mat. Nat. 82, 13?) 
255-256, 1949. 
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\ythor interprets classical theory of perfectly plastic flow in 
toypm= of representative random particle of plastic medium. 
Partial differential equations of motion obtained in terms of cer- 
tai average quantities are formally analogous to equations of 
turbulent fluid flow. Von Mises’ plasticity condition (octahedral 
shear stress) is also interpreted, and slight modification is made to 
account for fluctuation velocity of random particle. Author shows 
that the difference between configuration probability in plastic 
dow and that corresponding to Maxwell law is inversely propor- 
tional to square of pseudotemperature, a quantity related to the 
fluctuation velocity. Lawrence Malvern, USA 

1386. Kondo, K., On the fundamental equations of the theory 
of yielding, J. Jap. Soc. appl. Mech. 3, 20, 184-188, 1950. 

The author states that there is a close analogy between buckling 
and vield. He regards yield as a small displacement w of a three- 
dimensional region “in a direction normal to the original flat 
position,’ as seen from the six-dimensional Euclidean space which 
envelops the three-dimensional Riemannian (but non-Euclidean ) 
space Which the author states the yielding material occupies. He 
obtains the equation 


BV *w + ¢%0?w/dxrtdr? = 0 


where o is the stress tensor in the yielding material and B is a 
constant chosen so as to make the work done a positive quantity. 
Soundary conditions are given also. The reviewer is unable to 
follow the reasoning leading to these results or to see how a solu- 
tion w is to be interpreted or used. C. Truesdell, USA 
1387. Kondo, K., The mathematical analysis of the yield 
point. I. Uniform stress, ./. Jap. Soc. appl. Mech. 3, 20, 188 195, 
L950 
The theory developed in the preceding paper is applied to a 
cial case. The author states that ‘‘w is to go rapidly to a state 
‘uniformity as we go into the inner part far from the surface,” 
{that “the incompatible deformation must be of a periodic 
listribution outside the boundary layer’ He considers a solu- 
tion of exponential type, discusses the wave length and the 
erical values of certain quantities, and claims to show that 
lis results are “coincident with the theory of ma»imum shear at 
east for the uniform stress,”’ whence he concludes that ‘‘correct- 
ness of our theory may be considered well proved.” The re- 
viewer is unable to follow the analysis or to understand what the 
results are intended to show. C. Truesdell, USA 
1388. Kondo, K., Mathematical analysis of the yield point. 
ll. Bending and torsion, /. Jup. Soc. appl. Mech. 4, 21, 4-8, 


1389. Kondo, K., Mathematical analysis of the yield point. 
lll. Isotropic stresses, J. Jap. Soc. appl. Mech. 4, 22, 35 38, 


14) | 
Continuing his researches on the theory of yield [see preceding 
Rey. 1386], the author claims to show that, according to his 
Vv, vield is impossible under a hydrostatic stress. 
C. Truesdell, USA 


1390. Schwope, A. D., and Jackson, L. R., A survey of creep 
inmetals, VACA TN 2516, 66 pp., Nov. 1951. 

Survey begins with a discussion of the chemical rate theory of 
ug and a description of how it has been applied to the creep of 
‘als. Descriptive terms such as true and conventional stress, 
‘ural and conventional strain and strain rates, and constant 
«wl and constant-stress creep tests are explained. The behavior 


ingle erystals is surveyed from the standpoint of plastic flow, 
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transient creep, generation creep, exhaustion creep, and disloca- 
tion theory. 

The behavior of polycrystalline materials is discussed from the 
standpoint of metallographic inspection, the effect of metal- 
lurgical variables, the effect of stress and temperature cycling, 
mathematical treatment of the initial, secondary, and final stages 
of creep, the effect of combined stress, and the effeet of environ- 
ment on the creep of metals. 

A bibliography containing 199 references lists most of the 
pertinent literature published before 1949. 

Evan A. Davis, USA 


1391. Larson, F. R., and Miller, J., A time-temperature rela- 
tionship for rupture and creep stresses, Ann. Meeting ASME, 
Atlantic City, Nov. 1951. Paper 51—A-36, 7 pp. 

Authors consider the rupture and creep behavior of several 
alloys at high temperatures. They analyzed a large amount of 
existing data and found that these data can be represented with 
great accuracy by means of the following two formulas: 7'(20 + 
log t) = f(a), and 7(20 — logr) = F(a), where 7 is absolute tem- 
perature, ¢ rupture time, @ stress, r creep rate, f(a) and F(a) two 
functions of the stress depending on the material only. Applica- 
tion of these relations allows the use of short-time tests to deter- 
mine long-time data with remarkable accuracy. 


Aris Phillips, USA 


1392. de Courcel, M., Creep (in French), Métallurg. Constr. 
mécan. 83, 11, 847-852, Nov. 1951}. 

A qualitative comprehensive review of the subject in its present 
state. [Examples and experimentators are taken at random. No 
references are included, D. Rosenthal, USA 

1393. Goldsmith, K., Note on the rheological properties of 
elasto-plastic materials, Brit. J. appl. Phys. 1, 4, 107-109, Apr 
1950. 

An empirical equation of the Nutting-Scott Blair type, but 
taking account of a vield stress in the manner of Herschel and 
Bulkley, is proposed for the description of the rheological be- 
havior of generalized Bingham materials, such as soup gels o1 
chalk and gum pastes, where the plastic viscosity decreases with 
increasing stress. This reviewer is of the opinion that the 
author's considerations formulated in December 1949 require 
revision in the light of a later development of the Nutting equa 
tion by Scott Blair and Reiner [AMR 4, Revs. 211, 2479]. 

M. Reiner, Israel 


1394. Vitovec, F., and Slibar, A., On the influence of the free 
surface on the obstruction of deformation in a multicrystalline 
material (in German), Schweiz. Arch. 16, 3, 76-80, Mar. 1950. 

By assuming a spherical zone of influence around a grain and 
through the use of statistics, the variation of the resistance to 
deformation of a crystallite caused by the surrounding grains is 
investigated, as one proceeds from the free surface toward the 
interior of a polverystalline material, 

Dimitri Kececioglu, USA 


1395. Eshelby, J. D., and Stroh, A. N., Dislocations in thin 
plates, Phil. Mag. (7) 42, 335, 1401--1405, Dee. 1951. 

Purpose of paper is to examine several important special cases 
of dislocations in thin plates, and to contrast their behavior with 
that of dislocations in semi-infinite bodies. Exact solutions are 
obtained for the following problems, which are all concerned with 
rectilinear screw dislocations of Volterra type: (a) The disloea- 
tion plane intersects the surface of a semi-infinite body normally; 
(b) the axis of the dislocation runs normally through an infinite 
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plate; (c) the axis coincides with that of a circular disk. A 


purely qualitative discussion of (c) for the case of an edge disloca- 
tion is also presented. 

One of the surprising results of this study is the fact that two 
screw dislocations in a plate attract or repel each other with a 
short-range force, in sharp contrast to the corresponding situation 


in infinite or semi-infinite bodies. Albert W. Sdenz, USA 


Failure, Mechanics of Solid State 
(See also Rev. 1319) 


1396. Bikovskii, V. N., Change of the strength of real ma- 
terials under prolonged action of the load (in Russian), Zh. tekh. 
Fiz. 21, 10, 1178-1183, Oct. 1951. 

Delayed fracture under static load is discussed by use of 
theoretical model in which spring is in series with dashpot, and 
this combination is in parallel with second spring. Fracture 
occurs When stress in second spring reaches critical value. Model 
with linear properties accounts qualitatively for observed hbehav- 
ior of wood specimens. To improve quantitative agreement, 
author introduces empirical modification of integrated formula; he 
does not discuss whether his model can be assigned such proper- 
ties as to vield the modified formula. 

William Fuller Brown, Jr., USA 


1397. Wilson, W. M., Hechtman, R. A., and Bruckner, W. 
H., Cleavage fractures of ship plates, Univ. Ill. Engng. Exp. Sta. 
Bull. 48, 50, 95 pp., Mar. 1951. 

The object was to determine the factors that influence the for- 
mation of cleavage fractures in ship plates. Three-quarter-in. 
plates from 12 to 72 in. wide, containing centrally located geo- 
metrical stress raisers, were fractured in tension. Nine types of 
information were obtained: (1) Character of the fracture; (2) 
axial strain distribution on a gage length three-quarters of the 
plate width; (3) relationship of load to average axial strain with 
three-quarter width gage length; (4) axial strain distribution on 
a short gage length in the path of the fracture crack; (5) factors 
affecting strength; (6) factors affecting energy absorption; (7) 
transition temperatures; (8) width of stress raiser at fracture; 
(9) reduction in thickness. Four steels were tested in the as-rolled 
condition, two of these also as normalized. Tests were also made 
on small coupon specimens at several temperatures. 

John G, Leschen, USA 


Material Test Techniques 
(See also Revs. 1363, 1374, 1375, 1409, 1410) 


1398. Hillier, K. W., A vibrating cantilever method for the 
investigation of the dynamic elasticity of high polymers, Proc. 
phys. Soc. Lond. (B) 64, part 11, 383B, 998-1005, Nov. 1951. 

An apparatus is deseribed for forcibly vibrating a cantilever 
beam from 20 to 100 eps by means of an electromagnetic vibra- 
tor. The resonance frequency of a cantilever beam can be used 
to calculate Young's modulus of the material making up the beam. 
Data are given for polyethylene at 30 C and 40 C and at different 
frequencies. The modulus values are several times larger than 
the static values but are smaller than values obtained at 20 keps. 
Young's modulus can be determined to 1 or 2°; by this method, 
but the apparatus is not suitable for simultaneously measuring 
the damping. 

The mathematical theory of the vibrations of a cantilever beam 


has been extended to include viscous internal damping. 
Lawrence Nielsen, USA 


APPLIED MECHANICS REVIEWS 


1399. Ellis, W. C., and Cummings, J. D., Creep test methods 
for determining cracking sensitivity of polyethylene polymers, 
ASTM Bull. no. 178, 47-50, Dec. 1951. 

Conventional creep-testing methods for evaluating the cracking 
sensitivity of polyethylene polymers are described. The tests 
show that sensitivity to cracking in the presence of an active 
agent decreases with increasing average molecular weight «/ ¢}y 
polymer. For a given stress condition and environment, the 
appears to be a threshold value of stress and strain for the oe- 
currence of cracking. From authors’ summ 

1400. Kooistra, L..F., Blader, R. U., and Tucker, J. T., Jr., 
High-temperature stress-rupture testing of tubular specimens, 
Ann. Meeting ASME, Atlantie City, Nov.1951. Paper no. 51 —A- 
44, 9 pp. 

Objective of this investigation is the comparison of creep 
rupture data obtained from actual superheater tubes with that 
obtained from standard specimens cut from bar stock. The tes: 
equipment in which 2-in. OD tubes are subjected to a controlled 
temperature and an internal atmosphere of high pressure steam is 
fully deseribed. Test data are given for both tube and bar stock 
of SA-210 steel at 850 F and 950 F. The rupture times and th: 
final elongations are given, but the strain rates have not 
measured. All failures were initiated by longitudinal oxid 
notches in the outside surface. At the high stresses where failur 
occurred in about 1 hr, the fractures were transcrystalline. hh 
tests lasting 700 hr, the fractures were partly intererystalline, and 
in tests lasting more than 1000 hr, the fractures were entirely in- 
tercrystalline. For the particular material tested, the data for 
the bar stock fell within the boundaries of the tubular data ba 

Ivan A. Davis, Us \ 


1401. McAndrew, J. B., Colner, W. H., and Francis, H. T., 
Rotogenerative detection of corrosion currents, VACA 7\ 2523 
12 pp., Nov. 1951. 

Method permits the detection of the presence of currents pro- 
duced by local cells on the surface of a corroding metal speci 
The principle employed is as follows: A eylindrical specime: 
rotated at several hundred rpm in the corrosion medium. \ smal! 
reference electrode is positioned as near the specimen as possi! 
thus scanning the surface of the metal. The signal produced ts 
amplified and applied to an oscilloscope, together with a suita 
synchronized sweep voltage. Thus there is produced on the os 
cilloscope a standing pattern which is a reproduction o! 
potential fields set up in the corrosion medium by the currents 
Method can be ap- 
plied to the study of stress corrosion; in this case, a hollow spec- 


flowing between the elements of local cells. 


men is subjected to sufficient hydraulic pressure to produ: 
desired stress level. Other fields in which the equipment may 
of value are: Inhibitor action, cathodic protection, and gi 
corrosion phenomena. From authors’ summa! 

1402. Stauss, H. E., Martin, F. E., and Billington, D. 5., A 
piezoelectric method for determining Young’s modulus and ‘ts 
temperature dependence, /. acoust. Soc. Amer. 23, 6, 695 0%, 
Nov. 1951. 

Young’s modulus of magnetic and nonmagnetic metals is oo 
termined by exciting a specimen to resonance longitudina! 
tions by a magnetic coil. 
Rochelle salt crystal. Specimen is mounted horizontally i is 
supported by a knife edge in its central node, the knife being co!- 
nected by a rod with indicator crystal. 


Resonance indicator is a piezov! 


Arrangement is ;astly 
adapted to determining dependence of Young’s modulus 
perature. Some determined dynamic values of different mc'4! 
exceed slightly the static values found in the literature. 


O. Ruediger, Germ!) 
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1403. Grodzinski, P., An automatic microhardness tester 
in German), Schweiz. Arch. 17, 10, 313-318, Oct. 1951. 
a {ny sutomatie microhardness tester, which is developed from 
rsman tester, is described. The new tester enables shock- 
lication of loads between 5 and 3000 gm. 
automatic method gives much better reproducibility of 


Tests showed 
s figures. At loads below 500 gm, the hardness varies with 
cases where a low load has to be applied (foils, ete. ), it is 
d that the highest possible load be applied or, better, 
J. H. Palm, Holland 


e a hardness-load curve. 


i404. Brown, A. R. G., and Ineson, E., Experimental survey 
of low-load hardness testing instruments, ./. /ron Steel Inst. 169, 
376-3888, Dee. 1951. 

\ review of the literature is followed by a brief description of 
vailable low-load hardness testers and the methed of opera- 
used in this survey. It appears that the absolute low-load 

-s values obtained vary considerably because of the large 

of uncontrolled variables. The need is shown for a 

| method for preparing and testing specimens and for re- 


x results. From authors’ summary 


Mechanical Properties of Specific Materials 
\ See also Revs. 1325, 1356, 1361, 1390, 1391, 1399, 1403, 1431) 


1405. Polakowski, N. H., Softening of metals during cold- 
orking, J. Iron Steel Inst. 169, part 4, 337-346, Dec. 1951. 
Steels and nonferrous metals initially overstrained by tension, 
or drawing were compressed in a direction opposite to the 
‘ow. Not only was a Bauschinger effect observed, but also 
itial decrease of indentation hardness before it increased. A 
; relating hardness and energy stored in a cold-worked 
2 tal is put forward as a tentative explanation of the Bauschinger 
| and work-softening. 
From author’s summary by Rodney Hill, England 


1406. Mather, B., Tests of fine aggregate for organic impuri- 

ill ties and compressive strength in mortars, AS7’M Bull. no. 178, 
13, Dee. 1951. 

Paper sets forth results of a study of methods used in testing 

egregate for concrete to determine the presence of organic 

purities and the relations between the results of color tests, 

r-strength tests, and certain other factors such as soundness 

ts wdgrading. Data are given on 294 samples of fine aggregate. 

pe From author’s summary 


1407. Schaden, K., The torsion strength of concrete (in 

man), Ost. Ing.-Arch. 6, 1, 12-20, 1951. 

valuation of previous test results that 

of (unreinforced) concrete, computed from failing 

ment by means of elastic theory, is approximately equal to 

isle strength. Suggestion is made to determine tensile strength 
torsion tests. F. J. Plantema, Holland 


shows torsional 


£tn 


1408. Lawton, R. W., and King, A. L., Free longitudinal 
“brations of rubber and tissue strips, J. appl. Phys. 22, 11, 1340- 
43, Nov. 1951. 

The relation between retractive force and extension ratio a, 
“ven for simple extension by the thermokinetic theory of rubber- 

* elasticity, is applied to calculate the angular frequency w for 

iral vibrations of a strip of highly elastic material supporting a 

“d, Corresponding values of w and @ are measured for rubber 
““eanizates and for strips cut from the aorta of a young and of 

old man. The results for vuleanizates containing no carbon 
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black agree well with theory, except at high extensions. The 
aortic strips show greater departures, particularly in the case of 
that from an old man. Some attempt is made to interpret these 
departures in terms of James and Guth’s theory of rubberlike 
elasticity in which account is taken of the finite extensibility of 
the high-polymeric chains. R. S. Rivlin, England 


1409. Nielsen, L. E., A recording torsion pendulum for the 
measurement of the dynamic mechanical properties of plastic 
and rubbers, /?ev. sci. Instrum. 22, 9, 690-693, Sept. 1951. 

Oscillating torque is converted to oscillating voltage by means 
of a transducer employing a differential transformer. Recorder 
is a Brush magnetic oscillograph. Modulus range is 3 & 106 to 
10"! dynes/em?; frequency range from 0.05 to 5 eps. 


Melvin Mooney, USA 


1410. Woodham, H. W., Wirick, M. G., and Markwood, 
W. H., Jr., An impact test for miniature plastic specimens, 
ASTM Bull. no. 177, 48-50, Oct. 1951. 

Paper describes a new type of impact-testing machine used for 
the determination of energy required for fracture in miniature 
plastic specimens. The machine consists of a single-blow falling- 
weight testing machine and was used for notched specimens of 
experimental plastics where only small quantities (20 to 50 
grams) of molding powder were available. In this test apparatus, 
a steel cantilever beam with the specimen clamped to its free end is 
The 


displacement produced induces an emf by the movement of a 


displaced by the impact blow which fractures the specimen. 


permanent magnet through a solenoid, recorded as a single trace 
on a cathode ray oscillograph. The square of the oscillograph- 
trace height is the function of the energy transmitted to the can- 
tilever, and measures, therefore, the impact resistance of the 
To convert the values obtained to ASTM Izod values, 
an empirically derived correlation curve is used. 

Joseph Marin, USA 


specimen. 


1411. Casper, H., Mechanical and electrical properties of 
plastic floor coverings (in German), ZV D/ 93, 20, 927-932, Oct. 
1951. 

The materials investigated include a plastic, linoleum, a com- 
bination of plastic and linoleum, oakwood, and firwood. Proper- 
ties measured are: Wear in drv and in wet condition before and 
after aging, Brinell hardness, imprint depth and its recovery, 
water absorption, tensile strength, elongation at failure, electric 
breakdown and electric resistivity at various water contents. 
In general the comparison favors the plastic covering. 


(. Zwikker, Holland 


1412. Finch, R. B., Interfiber stress and its transmission. 
Part II: Theory of pressure distribution and contact area between 
fibers, 7'ezt. Res. J. 21, 6, 383-392, June 1951. 

Paper deals with mutual surface indentations of two thin 
flexible fibers in contact. Theoretical part assumes isotropic, 
elastic materials, and uses theory of elasticity. Pressure distribu- 
tion and indentation pattern are calculated for fibers of either 
equal or unequal diameters and moduli, meeting with an arbitrary 
atigle between the planes or principle radii. Experimental part 
uses nylon, an anisotropic, viscoelastic fiber, in contact. with 
glass. Agreement between theory and experiment is sufficiently 
close to justify use of theory in analysis of the more general 
problem of interfiber stress transmission. 

Turner Alfrey, Jr., USA 


1413. Green, L., Jr., The behavior of graphite under alter- 
nating stress, J. appl. Mech. 18, 4, 345-348, Dec. 1951. 
The fatigue properties of grade AUF‘ extruded polyerystalline 
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graphite were investigated at ambient and elevated temperatures. 
Specimens cut parallel to the axis of extrusion were stressed in 
The en- 
durance limit of this graphite was found to increase from 2500 psi 
at room temperature to about 4400 psi at 3550 F. The increase in 


reversed bending at room temperature and at 3550 F. 


endurance limit is correlative with the increase in short-time 
tensile strength with temperature observed in earlier studies of 
graphite. From author’s summary 
1414. Yamamoto, M., Elastic constants of nickel crystals, 
Sei. Rep. Res. Inst. Tohéku Univ. (A) 3, 3, 308-320, June 1951. 
Young’s moduli of nickel single crystals were measured by the 
method of magnetostrictive vibration. Those for the principal 
crystal directions are E {100} = 1.198, Eyu0; = 2.008, and Euay = 


2.592 * 10!2 dynes/em®. The three elastic coefficients deter- 
mined by combining the measured data of the cubic compressi- 
bility for polycrystalline nickel are S,, = 0.835, Si, = —0.328, and 


Sy = 0.978 * 107!2 em~?2/dyne. 
From author’s summary 


1415. Jona, F., and Scherrer, P., Determination of elastic 
constants of ice (in Italian), Vuoro Cim. (9) 8, 12, 981-993, Dee. 
1951 = (in German), Helv. phys. Acta 25, 1/2, 35-54, Feb. 1952. 

Object of present investigation is determination of the elastic 
behavior of single crystals of ice by observing the diffraction of 
light on supersonic waves (method of Schaefer and Bergmann). 
Two methods for the growing of single crystals of ice up to 9 em 
in height are described. All of the five elastic constants c;, of 
these crystals are determined for a temperature of —16 C. A 
comparison of the experimental results with the values calculated 
theoretically by Penny shows satisfactory agreement. 

From authors’ summary 


1416. Vidal, G., Lescop, P., and Raymondin, L., Effect of 
temperature on elastic constants of metals and alloys (in French), 
Rev. Métall. 48, 11, 864-874, Nov. 1951. 

Authors begin by pointing out that if two of the four funda- 
mental elastic constants (Young’s modulus, rigidity modulus, 
bulk modulus, and Poisson’s rat.o) are known, the remaining two 
ean be calculated using well-known formulas, if the material is 
isotropic. For investigating the variation of the elastic con- 
stants with temperature, they fix on Young’s modulus and 
Poisson's ratio, the former being determined by a dynamical 
method, using the longitudinal vibrations of a free-free bar, and 
the latter by a statical method, due originally to Kirchhoff, in 
which an eneastered cylinder is subjected to a load off its axis. 

The investigations were carried out on a number of pure metals, 
on some light alloys, and on two series of steels, one ferritic and 
the other austenitic. The maximum temperature used in the 
experiments was 1000 C. 
the value of (elastic coefficient, temperature) curves in the analy- 


Paper concludes with a discussion of 


sis of allotropic transformation points in steels and alloys. 


R. M. Davies, Wales 


1417. Freeman, J. W., Reynolds, E. E., and White, A. E., 
Rupture properties of low-carbon N-115 type alloys made with a 
columbium-tantalum ferro-alloy, VACA 7).\ 2469, 11 pp., Oct. 
LOS], 


1418. Wygant, J. F., Elastic and flow properties of dense, 
pure oxide refractories, J. Amer. ceram. Soc. 34, 12, 374-380, 
Dee. 1951. 

Mechanical properties, including creep rates, were measured for 
slip-east magnesia, hydrostatically pressed magnesia, thoria, 
zircon, and mullite. None equaled alumina or zirconia in strength, 
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rigidity, or creep resistance. Although mullite was found to hay. 


good properties, magnesia showed the best properties of the oxides 


tested. Thoria was very weak; zircon was highly plastic above 
1000 C. Elastic and flow properties were determined primari) 


by the crystal structure and atomic bonding of the oxides, ani 
secondarily by grain boundary conditions. 
From author’s summary by B. J. Lazan, Us \ 


1419. Kappler, E., On hardness (in German), Z. ayiviv. 
Phys. 1, 3, 12, 5; 564-568, 165-171: 1949, 1951. 

Purpose of the investigation is to find a material constant as 4 
magnitude not affected by any test conditions, and which might 
be denoted as the material hardness. This problem has been 
most nearly solved in the case of cylinder-pressure hardness, 
where crossed cylinders of the same material and of the same 
diameters are pressed together. According to author, the term 
“hardness,’’ measured in kg/cm2, is defined as a magnitude which 
is approached asymptotically by the ratio of the increasing pres- 
sure to the projection of the mark remaining on a plane perpen- 
dicular to the direction of the pressure. Author proceeds in the 
same way when he deals with the so-called Meyer hardness, 
whereby a hard steel ball is pressed upon a flat plate of th 
The hardness thus 


obtained does not depend on the load, nor, in case of the bal! 


material whose hardness is to be determined. 
pressure, on the radius of the test ball. It constitutes, however, 
no proper plastic constant, as it still is dependent on the modulu: 
of elasticity of the material as well as that of the test ball. 
Some of the results from these tests deserve special mentio 
They are equally valid for the three materials the author ha: 
used: aluminum, copper, and steel. The plastic portion of th: 
depth of the mark increases in the same ratio as the applied pres- 
sure, both in the case of the cylinder-pressure testing and th 
Meyer hardness testing. Besides both these hardness tests, ‘li 
Brinell hardness determination, which is often used, require: 
that the area of the impressed circle, formed by the applied pres- 
It is therefor 
admissible to take the radius from the experimental result « 
insert it in the formulas of Hertz, which refer only to the elast 


sure, maintains its size when the load is relieved. 


phenomena of tension and deformation. Concerning the cy linder- 
pressure test, attention should be given to the following: In re- 
gard to the sum of the two main curvatures appearing in the pre- 
viously cited formulas, one must take from both cylinders t! 
curvatures which remain after the unloading. Concerning tl: 
Meyer hardness determination, one of the main curvatures \ 
lates to the mark impressed on the plate, the other to the tes" 
ball. This also applies in the case of the Brinell hardness tes! 
There are several ways to define Brinell hardness: Insert in ¢! 
denominator of the hardness expression, for the surface of the ca 
either the cap of the invariable test ball or the cap of the plast 
Correspondingly, the plastic depth may serve 
define the hardness. 


deepening. 
According to whether the entire observed 
depth or the plastie portion only have been taker as a basis [0 
computation, the obtained values differ from each other. A 
these various definitions of hardness are, in principle, equa!! 
justified, as the author’s tests make clear. 

Ludwig Féppl, Germ 


©1420. Tabor, D., The hardness of metals, New York, () 
Univ. Press, Nov. 1951, ix + 175 pp. $3. 
Author has succeeded in raising the subject of hardness from !'> 
The first 


background of empiricism to that of scientifie theory. 
three chapters lay the foundation of the theory by combining t 
classical theories of hardness with the theory of plasticity, 0" 
includes slip-line fields. Using Meyer’s law, the hardnesses ©! 


ideally plastic and work-hardening metals are developed in '!! 
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oxt four chapters. Dynamic hardness and the effect of area of 


intact are treated in the last two chapters. 

This book is recommended for the scientist who uses hardness 
It is not 
» for the practical man as a guide in hardness testing. The 
If there is a 
ming to the book, it lies in the acceptance of o = Aé" law 
A. D. Schwope, USA 


socts or is concerned with the indentation of solids. 
maties is simple and the style is easy to read. 
stie flow. 


1421. Freeman, J. W., Comstock, G. F., and White, A. E., 
Rupture and creep characteristics of titanium-stabilized stainless 
steel at 1100 to 1300 F, Ann. Meeting ASME, Atlantic City, 
Noy. 1951. Paper no. 51—A-46, 9 pp. 

Creep and rupture tests of several heats of 18 Cr-8 Ni-Ti steel 

ith different Ti/C ratios suggested that strength was greater 

ith lower Ti/C ratio and with higher solution-treatment tempera- 
ture. Water-quenching from solution treatment gave greater 
neth at 1100 F but lesser strength at 1300 F than air-cooling. 
Lower Ti/C ratio steels were less susceptible to precipitation of 
sigma phase. Abnormal creep-time curves were observed in 
some instances (confirming other investigators) which give ques- 
tionable creep strengths, especially for low creep rates, unless the 
tests are continued for an inordinately long time or supplemented 

y information obtained from rupture tests. 
George V. Smith, USA 


1422. Armstrong, T. N., and Miller, A. J., Impact properties 
of stainless steel and 9 per cent nickel steel after exposure under 
stress to liquid nitrogen, AS7’M Bull. no. 177, 35-36, Oct. 1951. 


1423. Seidl, R. J., Fahey, D. J., and Voss, A. W., Properties 
of honeycomb cores as affected by fiber type, fiber orientation, 
resin type, and amount, VACA TN 2564, 36 pp., Nov. 1951. 

Honeycomb cores were made from nonwoven cotton, non- 
voven rayon, or paper. One or more of three resins were used in 
varying amounts to impregnate or bond the materials. After 
preparation of base material and fabrication of cores, structures 
were tested for moisture absorption and dimensional stability. 
Test specimens cut from these cores were subjected to tension, 
ompression, and shear tests at normal temperatures. 

\uthors report that paper is the strongest fiber type; principal 
‘iber grain parallel to axis of core cells is better fiber orientation; 
id a small amount of phenolic adhesive for bonding followed by 
saturation of the assembled core with an alcohol-soluble phenolic 
resin is the best resin treatment. Philip IX. Roos, USA 


1424. Sourdillon, A., Recent developments in heat treat- 
ment, with respect to heating and cooling conditions (in French), 
Rev. Métall. 48, 7, 505-521, July 1951. 

This paper reviews the metallurgical factor in the heat treat- 

ent of ferrous metals. Because of a better understanding in 

t years of the constitution and structure of aliovs and their 
‘ransformations with temperature and time, numerous improve- 
ents in thermal treatment have been advanced. The following 
‘opies are discussed: (a) Problems on heating, including methods, 
rates, distribution, ete.; (b) temperature of heating, such as 
‘fects of duratron on carbon solubility; (c) cooling and hardena- 
vility; (d) isothermal transformations, particularly as affected 
‘y carbon content; (e) continuous cooling; (f) mechanical charac- 
teristics; (g) distortions produced by heat treatment; (h) residual 
Stresses, Louis F. Coffin, Jr., USA 

1425. Fitzgerald, J. V., Anelasticity of glass: I, II, /. Amer. 
‘ram. Soc. 34, 10, 11; 314-319, 339-342; Oct., Nov. 1951. 

\ftcr a short description of the general theory of anelasticity, 
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some observed anelastic effects are mentioned, covering metals 
and glass. The use of an acoustic spectrum (frequency vs. in- 
ternal friction) is recommended as means to de- 
scribe the anelastic properties. The internal friction as a function 


a convenient 


of temperature phenomena is measured by means of a torsional 
pendulum. Other anelastic phenomena, caused by flow of heat, 
sodium-ion diffusion, elastico-viscous effect, ete., are discussed, 
In the second part, the internal-friction peak near room tempera- 
ture in tank plate glass is further discussed. The temperature of 
maximum internal friction increases with the frequency of the 
vibration of the test specimen, the activation energy being about 
16 kgeal per mole. The same value is found for the activation 
energy for the electrical resistivity. The sodium-ion diffusion and 
the alkali durability need about 21 kgeal per mole. From these re- 
sults, additional evidence is concluded to support the proposal of 
Rétger that the internal friction peak near room temperature is 


due to sodium-ion diffusion. R. G. Boiten, Holland 


1426. Meid, W. J., and Hursh, R. K., Effects of heating rate 
on shrinkage of clays and shales in firing, J. Amer. ceram. Soc. 
34, 9, 287-290, Sept. 1951. 


Tests on 3 shales and 2 fire clays are described. Test speci- 
E I 


mens °/s in. X 7 in. were oxidized at 1200 F before testing, then 
heated at controlled rates of rise of temperature, Sample was 
held between two rods of fused alumina with an Ames dial to show 
change of length to 0.0005 in. Curves are shown giving rate of 
shrinkage for temperatures from 1400 to 2000 F at rate of rise of 
25, 50, and 100 F per hr. 


similar. 


Results for clay and shales are very 
There is a pronounced ‘‘stair-step”’ effect in the curves, 
indicating three intervals of rapidly increasing shrinkage followed 
by intervals of reduced shrinkage. These are interpreted as 
periods of successive fluxing action due to reactions of various 
component minerals. 

Results may be of importance as suggesting means of control- 
ling settlement of wares in the kiln, tilt of settings during firing, 
and shrinkage-cracking in various parts of the setting. 

Harold H. Munger, USA 


1427. Frey, D. N., Freeman, J. W., and White, A. E., Funda- 
mental effects of cold-working on creep properties of low-carbon 
N-155 alloy, VACA TN 2472, 45 pp., Oct. 1951. 

Report, which is part of a continuing investigation of funda- 
mental behavior at high temperatures of austenitic alloys used in 
aircraft, engines, covers the creep behavior of low-carbon N-155 
subjected to varying amounts of cold-working. 

Creep tests were carried out at stress of 50,000 psi and tempera- 
ture of 1200 F for 200 hr on samples which had been cold-worked 
varying amounts. Fundamental effects of cold-rolling on lattice 
structure were established by microscopic examination and x-ray 
diffraction. to improve the creep 
resistance of this alloy by the introduction of residual elastic 


Cold-working was found 


stresses into the lattice. Correlation appears to exist between 
x-ray diffraction measurements and creep rate which may serve 
as a control for the optimum amount of cold reduction. 


Philip K. Roos, USA 


1428. Rankin, A. W., and Reich, W. A., High-temperature 
properties and characteristics of a ferritic steam-piping steel, 
Trans. ASME 73, 7, 891-898, Oct. 1951. 

Cost, fabrication, and operation problems of steam turbines at 
present temperature levels make desirable a ferritic steel strong 
enough to replace the presently used austenitic steels. Authors 
describe the developmental background, high-temperature 
strength, specification properties, heat-treating and welding 
characteristics of a molybdenum-vanadium and a chromium- 
molybdenum-vanadium ferritic steel. 
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Of general interest is the description of qualitative use of 
transition-temperature data from Charpy impact tests as a 
fabrication technique control method. 

Philip K. Roos, USA 


1429. Monma, K., Some problems on quenched steels. _II. 
On the mechanism of temper hardening in quenched high-speed 
steel, Sev. Rep. Res. Inst., Tohéku Univ. (A) 3, 3, 330-340, June 
L951. 

The cause of the secondary hardening in a quenched high-speed 
steel was studied by measuring dilatation, high-temperature hard- 
ness, and clectric resistance, and the following conclusions were 
obtained: (1) The cause of the decrease in hardness by tempering 
at the temperature 100~350° is the relief of the internal stresses 
induced by the structural change during quenching. (2) The 
secondary hardening is due to the precipitation of a special car- 
bide from the residual austenite, and the martensitization of the 
residual austenite gives the phenomenon a small effect. 

From author’s summary 


Mechanics of Forming and Cutting 


1430. Lee, E. H., The theoretical analysis of metal-forming 
problems in plane strain, Ann. Meeting ASME, Atlantie City, 
Nov. 1951, Paper no, 51—A-8, 8 pp. = J. appl. Mech. 19, 1, 
97-1038, Mar. 1952. 

The plastic flow in plane strain of an ideally plastic material 
subjected to large strains is considered. Elastic strains are 
negligible and a rigid-plastic type of analysis is adopted. The 
equations to be satisfied are detailed, and they include stress and 
velocity equations in the plastie regions, as well as consideration 
of the stress field in the rigid regions to check the validity of small 
strains there, Complete solutions satisfying these conditions re- 
quire the determination of the rigid-plastic boundaries to deline- 
ate the regions in which the various conditions must be satisfied. 
The fallacy of static determinancy of such problems in terms of the 
stress equations only is emphasized. The study of complete solu- 
tions indicates errors in solutions commonly accepted in the 
literature which are based on the stress equations only,  Ex- 
amples are discussed, The general occurrence of velocities in the 
houndary conditions of forming problems is pointed out, and the 
difficulty of setting such problems in terms of boundary stresses 
only is illustrated by examples. 

From author’s summary by George Gerard, USA 


1431. Trigger, K. J., Zylstra, L. B., and Chao, B. T., Tool 
forces and tool-chip adhesion in the machining of nodular cast 
iron, Ann. Meeting ASME, Atlantie City, Nov. 1951.) Paper no. 
o1—A-39, 9 pp. 

For this investigation of the machining properties of nodular 
iron, tests were carried out on a lathe with carbide tools. Cutting 
temperatures and tool forces were recorded and the chip-tool 
adhesion studied. The adhesion would change when other 
Cutting forces varied with speed, 
Cutting 


grades of carbide were used. 
due to welding of workpiece particles to the tool flank. 
temperatures were higher when welding of particles at the flank 


of the tool oceurred. A. O. Sehmidt, USA 


1432. Chao, B. T., Trigger, K. J., and Zylstra, L. B., Thermo- 
physical aspects of metal cutting, Ann. Meeting ASME, Atlantic 
City, Nov. 1951. Paper 51—A-41, 11 pp. 

Some of the basie issues of metal cutting are first discussed. 
Then, experimental evidence is presented which shows that, for 
the tests conducted, the stress along the shear plane is independ- 


ent of the normal stress. 
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By evaluating the heat entering and the heat leaving an ele. 
ment of material in the cutting process, a differential equation 
governing the temperature distribution within the chip and work. 
piece is obtained. When put in dimensionless form, there ap- 
pears in this equation a dimensionless number which is expr: ssibl 
as the ratio of the product of the cutting feed and speed to thy 
thermal diffusivity of the metal cut. This ratio is called 
thermal number. 

The dependence of the shear zone temperature, the chip-thick- 
ness ratio, the shear strain, and the coefficient of friction 0: 


thermal number is also shown. Bernard W. Shaffer, Us \ 


1433. Kostron, H., Contribution to technological mechanics 
of deep drawing (in German), Arch. Eisenhiittenw. 22, 7/8, 205 
213, July /Aug. 1951. 

Problem of deep drawing is solved under two alternativ: 
sumptions: (1) uniform thickness, and (2) uniform radial dis; lacy 
ment. Material is assumed to be incompressible and to satis! 
stress-strain law of the form 0 = a6", where @ is the absolute! 
largest shear stress and 6 the corresponding strain. The limiting 
drawing ratio, i.e., the maximum value at which the materis! \ 
be deep-drawn rather than yield in tension, is calculated. De- 
rived equations and results dre all presented graphically, nicking 
them easy to interpret. Some previous knowledge oi 
drawing is required, since many terms are undefined. 

Philip G. Hodge, Jr., Us. 


Hydraulics; Cavitation; Transport 
(See also Revs. 1280, 1307) 


1434. Prosser, L. E., Worster, R. C., and Bonnington, S. T., 
Friction losses in turbulent pipe-flow, /nstn. mech. Engrs. (\\ 
6+), SS-94, 1951. 

\rticle surveys the development and the present state oi 
edge of friction losses in pipe flow. The transition regi 
roughness, 1.e., the region between those where the friction 
either for smooth pipes or for fully rough ones are valid, is 
ticularly considered. 

The influence of roughness of mixed size, as exists in Comn 
pipe, leads to the formula Vo = 180 > 1m,°-%7°.8%, where V is 
velocity (fps); m, hydraulic mean depth (ft); ¢ = Ay//, / is leng 
h, head drop due to pipe friction (ft). 

H. Wijker, Holla 


of pipe (tt \: 


1435. Campus, F., Formulas of uniform motion in a pris- 
matic canal considered from the viewpoint of fluvial hydraulics 
(in French), Bull. Centre Etud. Constr. Génie civ. Hyd. F 
5, 317-331, 1951. 

Author discusses the relative merits of the older formulas 
steady uniform flow in open channels, such as Bazin = 
Manning's, and of more recent equations based on the mo 
theories of turbulent flow, particularly on von WKarman’s unis 
sal law of velocity distribution. He shows that such a univers 
law rarely exists in natural channels. Furthermore, sinc 
relative roughness may also be made to appear in the old / 
las, these are in no way inferior. Bazin’s formula may eve! 
transformed into an exponential equation similar to the 1 
The criterion for the value of a formula is its con 
Author calls for a genera! 
André L. Jorissen, | 


formulas. 
son With experimental results. 


~ \ 


tory and analysis of available data. 


1436. Berio, A., Analysis of arch dams and arch-gravity ¢ams 
by an extension of the theory of cylindrical tanks (in Ita)! 
Energia elett. 27, 8, 471-484, Aug. 1950. 
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Tolke’s method of analysis of arch dams, based on the theory of 
ical shells, is reviewed. Its basic assumptions are dis- 

sod, and its limitation to arch dams with vertical elements of 
noble curvature is indicated. An extension of the method to 
sblem of dome-shaped arch dams is presented, based on the 


of axially symmetrical shells. Corrections are introduced 
+) account for actual conditions of restraint along the abutments. 
From author’s summary by Oscar Hoffman, USA 


1437. Krol, J., The automatic hydraulic ram, /nstn. mech. 


W.E.P. 64), 538-65, 1951. 


ng water. Brief historical summary precedes description of 
spies of experiments performed by author. Paper actually sum- 
es material presented in author’s Ph.D. thesis [Univ. Lon- 
1047]. Theoretical results of this thesis are summarized by 
mathematical expressions for times, velocities, and pres- 
sues involved in ram operation. The one-dimensional method 
analysis and well-known water-hammer principles are 
sod throughout. Comparison of theory with experiments shows 
ese quantities can be predicted with good accuracy pro- 
the following properties of the installation can be deter- 
Loss of head in drive pipe, drag coefficient of impulse 

and loss of head during deceleration period of operation, 
Reviewer believes paper will be of interest to anyone interested 


iesign or operation of pumping systems. 


W. D. Baines, Canada 


1438. Maggiolo Campos, O. J., Problem of cavitation in 
centrifugal and axial pumps (in Spanish), Fac. Ing., Montevideo, 
Vaqguin, Publ. no. 8, 70 pp. = Bol. Fac. Ingen. 4, 2, Oct. 





lhe cavitation phenomenon in centrifugal and avial flow 
is analyzed, developing the conditions to be fulfilled for 
ication of the general theory of hydrodynamic similarity. 
winted out that the original and model should have equal 
ws of a number a, the ratio between the total suction head 
suring pressure head upon the tension head of steam) and 
ise of total head. [experimental results obtained by dit- 
iuthors are examined in the light of the given similarit, 

D. Citrini, Italy 


1439. Fisher, J. W., Photography at sea of ship propeller 
cavitation, V. #. Cst. Instn. Engrs. Shipb. Trans. 68, part 1, 19-30, 


IQ], 


‘ treet observation and photographic recording of cavitation 
5 ‘ip propeller at sea were accomplished by applying short- 
electronic flash illumination through a glass port in the 
{ by working at night under clear water conditions. 
provided good quantitative results and afforded a de- 


miparison of model and full-scale observations. 


‘lis work is especially noteworthy since interpretation of tests 
‘ation tunnels has been hindered by the lack of adequate 


~rvations of cavitation on full-scale propellers. 


Leonard Pode, USA 


‘440. Rendel, D., and Allen, G. R., Air in hydraulic trans- 
‘ussion systems. The effect on the reversibility of a hydraulic 
échanism of variations in the bulk modulus of the fluid, 4 ircr. 


23, 273, 337-338, Nov. 1951. 


hors define the irreversibility of a transmission system (i.e., 

‘draulic Jack) as “the degree to which a force applied to the 

ns “put cnd can cause movement of the actuator.’ Thus, they 
“‘igate the effect on factors relating to the response of the 

lism of air entrained in oil of the type used in aircraft hy- 





presents complete review of hydraulic ram used for 
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draulic systems. They conclude that the effects of compressi- 
bility may be serious (e.g., resonance in servo systems) for pres- 
sures below about 1500 psi if the quantity of entrained air is more 
than about 1°) by volume at atmospheric pressure. 

Phillip Fisenberg, USA 


1441. Gentilini, B., Flow under inclined or radial sluice 
gates, Wwys. Exp. Sta. Transl. 51-9, 11 pp., Nov. 1951. 

Theoretical and experimental determinations were made of 
coefficient of discharge for inclined and radial sluice gates. Ex- 
perimental channel was 16 em wide, and angles of inclination of 

5°, 30°, 45°, 60°, 75°, and 90°, were used. Opening ranged 
from 3 em to 9 em. 

Good agreement was obtained with gh = f(h/a, a) for both gate 
types. Results closely checked theoretical coefficients that were 
derived from the specific energy relation. Pressure messure- 
ments on face of gates checked the Cisotti theoretical value. 
These values were considerably greater than would be indicated 
from a Kulka-type analysis. Glen N. Cox, USA 


1442. York, J. L., and Stubbs, H. E., Photographic analysis 
of sprays, Ann. Meeting ASME, Atlantic City, Nov. 1951. 
Paper 51—A-A8, 17 pp. 

Problem, of interest in many fields, has attracted much atten 
tion in connection with gas turbines. Photography has been 
tried by other investigators but without much success in obtaining 
complete and accurate quantitative data. Authors take sil 
houette photographs of sections of the spray, using Camera W ith 
open shutter and flash illumination (duration about I] microsee 
Photographs are projected, with 100 total magnification from 
droplet to sereen, and are counted and measured, the depth of field 
being limited to that corresponding to known degree of blurring 
of photograph. Additional photographs of same sections ot 
spray, using two flashes with known time interval, give informa- 
tion on velocities of droplets. Reeords of numbers, sizes, and 
velocities lead to graphs of drop-size distribution and calculations 
of mass flow per unit time. Authors give typical results for 
Monarch Simplex nozzle spraying water at 200 Ib per hr, the dis 
crepancy between the flow rate calculated from the spray analysis 
and that obtained by direct measurement being less than 20°, 
teviewer would have been interested to see more details, such as 
the number of photographs, the location of the sample fields, the 
number of droplets counted, and the time required for the whole 
process, in order to be better able to assess the usefulness and 
accuracy of the technique in relation to other methods. 

Ik. Giffen, Hngland 


Incompressible Flow: Laminar; Viscous 
(See also Revs. 1434, 1470, 1495, 1509, 1543, 1551) 


©1443. Prdéll, A., Principles of theoretical and applied aero- 
dynamics {Grundlagen der Aeromechanik und Flugmechanik], 
Wien, Springer-Verlag, 1951, xiv + 612 pp., 278 figs. $11.50. 
Introductory chapter deals with the atmosphere, mainly the 
troposphere. The mathematical foundations of aerodynamics 
are then treated in detail. Stream functions, potential functions, 
circulation, the Kutta-Joukowsky law, von Warméin’s vortex 
street, conformal mapping, thin-airfoil theory, the hodograph 
method, and axially symmetric flows are discussed more rigorously 
than in most books of comparable size. The Navier-Stokes equa- 
tion is not derived but the classical theory of viscous flow is 
clearly explained, followed by Prandtl’s three-dimensional wing 
theory, elliptical planform, Schrenk’s spanwise lift distribution, 


biplane theory. Author states that such a comprehensive 
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presentation seems desirable since most German books on aero- 
nautics are out of print or too voluminous and expensive. This 
first half of the book, on hydrodynamic theory, is systematically 
built up, clearly subdivided, and illustrated with good graphs; 
numerical examples are well chosen. Author’s long experience 
in teaching is noticeable throughout. In the next chapter, speed 
of sound is derived, and the Prandtl-Glauert approximation and 
the Prandtl-Meyer flow are discussed, ineluding Busemann’s 
shock polar diagram. lHlowever, since the Rankine-Hugoniot 
equations are not derived, the logical sequence is interrupted. 
This chapter shows a misleading presentation of the supersonic 
flow about an inclined wedge profile (Fig. 159), which applies 
only to Walchner’s biplane. Reviewer regrets that a book pub- 
lished late in 1951 does not devote more space to supersonic flow, 
jet phenomena, shock-boundary interaction, delta wings, high- 
speed measurements, and does not give at least an introduction to 
transonic problems and free-molecule flow. 

The second half deals with propeller theory, aircraft perform- 
ance, static and dynamic stability. All phases are extensively 
covered. The physical significance of the parameters is always 
pointed out, the limitations of the theories are constantly kept in 
mind, and numerous experimental correction formulas are listed. 
These formulas, however, take up much space and do not always 
represent up-to-date knowledge; they often refer to obsolete 
data. There is no mention of recent progress in theory, as pub- 
lished by The Institute of the Aeronautical Sciences, British Re- 
search Council, Australian Council for Aeronautics, in German 
papers (e.g., “The American FIAT Review of German Science 


1939-1946, Part III], Mathematical Foundation of Fluid Mechan- 


ies’), ete. The bibliographical references are given in foot- 
notes; this makes further systematic study rather difficult. 
Table of contents and index are very good. The mathematical 
knowledge required by the reader does not go beyond vector 
notation and simple differential equations. 

In summary, this is an excellent book on classical hydrodynamic 
theory but is limited to the state of the art before World War IT. 

Gunther R. Graetzer, USA 


1444. Cicala, P., Present state of development in nonsteady 
motion of a lifting surface, NAC A 7M 1277, 96 pp., Oct. 1951. 
Translation from Aeroteenica 21, 9-10, 1941. 


1445. Shiffman, M., and Spencer, D. C., The force of impact 


on a cone striking a water surface (vertical entry), Comm. pure 
appl. Math. 4, 4, 379-417, Nov. 1951. 


The exact theory for vertical entry of a cone at a constant 


speed into ideal incompressible fluid is developed. Results of 
computations for a 120° cone are given. Suitably approximating 


the cone by a circumscribed ellipsoid, a simpler theory is de- 


veloped. With the aid of this approximate theory, the force of 
impact on a cone of any angle can be readily obtained. These re- 
sults compare very well with the rigorous computations for a 120° 
cone and with the available experimental data for vertex angles 
of about 160°. G. V. R. Rao, USA 


1446. Monaghan, R. J., A method of designing corner chan- 
nels and cascades on a hyperbolic base-line, Aero. Res. Counc. 
Lond. Rep. Mem. 2464, 10 pp., Jan. 1946, published 1951. 

Pressure distribution and flow patterns are theoretically deter- 
mined for two-dimensional corner channels and _ cascades. 
Method, whose proposed aim is to be simple in its basic concep- 
tion and application, results in a unique mathematical solution. 

Procedure is somewhat of an inverse solution; namely, a flow 
pattern is established from which the channel profile is defined by 


streamlines, The method (using elliptic coordinate system) con- 
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sists of imposing a suitable velocity-distribution function on 4 
hyperbola base line such that a closed airfoil section is left jp. 
tween a pair of streamlines. The hyperbola governs the defler- 
tion of the corner, and thearbitrary velocity distribution takes into 
account the expansion required. The velocity at points near the 
base line and the streamlines are expressed in simple forms. 
depending on the velocity-distribution function chosen, 

A cascade airfoil designed by this method exemplifies the proce- 
Compressibility effects are not considered, but could hay, 
John DeYoung, Us\ 


dure. 
an important influence. 


1447. White, F. G., Photographic studies of splash in ver- 
tical and oblique water entry of spheres, (7.S. nav. Ord. Tesi Sin 
Inyokern Navord Rep. 1228, NOTS 286, 33 pp., Apr. 1950. 

Using the example of the sphere, it is shown how shadow- 
graphs may be used to describe the splash patterns from which the 
pressure distributions around submerging objects are derived 

H. A. Einstein, USA 


1448. Mattioli, G. D., Computation of the velocity field in- 
duced by a rectangular wing (in Italian), Aerotecnica 29, 2s| 
287, 1949. 

In a previous publication [Ing.-Arch. 10, 153-159, 1939], au- 
thor has written down the integrodifferential equation for the 
flow field about a thin wing moving, with a constant speed U/ a 
angle of attack, through an incompressible inviscid fluid. |! 
(x, y) are the chordwise and spanwise coordinates, (£, 7 
corresponding coordinates of integration, and uw the local double’ 
strength, then 


f f (E — 2 + (9 — I"? OH A, 
(E—z)(n—y)  odfon°> 


. Ou dn \ 
hh On/e=c(n) (9 — y) 


Here the double integral extends over the wing surface giving t! 
local contribution of the doublet distribution. The single integ: 
extends over the trailing edge & = c(7) and essentially serves t 
satisfy the Kutta condition at the trailing edge. 

In the present paper, author sets about to compute the flow 
field generated by a rectangular wing of semispan h and constan' 
chord c. This is carried out by an approximate solution of |! 
above equation, the approximation being involved with 
kernel [(£ — x)? + (9 — y)*]'“7/(E — x)(q — y) and the form o' 
the doublet distribution u(£, 7). To carry out these approxims- 
tions, author divides the space of the independent variables (,, ) 
into two regions on the wing, ,,: |y! < k — land ZY, comprising 
the two remaining rectangles h < |y| < h — 1. For the integr- 
tion variables (£, 7) he differentiates between the regions ~; 
In — y| Sland>,;:—-hsnsy-lhen2zytil. Now 
for each combination of {Z,,, 2,} with {Z,, D,,}suitable approx 
mations for the kernel and form of doublet distribution have bee! 
found so that the actual doublet distribution corresponding | 
the rectangular wing may be evaluated. Author tabulates all of the 
(23) integrals involved as chordwise series expansion, in luding 
cubic terms. Singular values of the derivatives of the integ™®) 
are given for the leading and trailing edges. 


Courtesy of Mathematical Reviews F. E. Marble, USA 


1449. James, D. G., Two-dimensional airfoils in shear fo¥, 
I, Quart. J. Mech. appl. Math. 4, part 4, 407-418, Dec. 1951. 

Paper is the first of two dealing with the presence of an airfoil | 
shear flow. In this one, author deals with a stationary ai! 
in shear flow, a problem first considered by Tsien (Quart. 47? 
Math. 1, p. 130, 1943]. By making use of the Poisson integral In 
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‘+s complex form, the stream function for the flow outside a 
general eylinder can be determined in closed form. The forces 
nd couple are then evaluated directly from the pressure equation. 
\s simple example of the method, the flow around a circular cylin- 
ior is evaluated, and the result is shown to be in agreement with 
at of Tsien. The case of the general cylinder fixed at an arbi- 
trary point in the field of flow is considered next. The transfor- 
ition is then modified so that the airfoil is either thin and cured, 
relse tapering and straight, and the general results reduced ac- 
vdingly. Paper is intended mainly as an introduction to a sub- 
wnt paper which will deal with the problem of the generally 
ng eylinder with arbitrary circulation in shear flow. 
Tore Gullstrand, Sweden 


1450. Ballabh, R., On coincidence of vortex and streamlines 
in ideal liquids, Ganita 1, 1-4, 1950. 
In the flow of a homogeneous incompressible fluid, let (*) B= 
where E is the vorticity vector, g the velocity vector, and \ a 
r function of coordinates and time ¢. Author shows (1) if the 
duid is viscous and AX = X(t), then A is an absolute constant; (2) if 
‘he fluid is ideal, then A is independent of t, and the flow is steady. 
he class of flows in which (*) holds, EF # 0, was first studied by 
Gromeka [Some properties of flows of incompressible fluids,”’ 
esis, Kazan, 1881], and Beltrami [Opera, 4, Hoepli, Milano, 
(00-309, 1920], with whose name these flows are usually 
ssociated. As a partial survey of the known results on the sub- 
may be mentioned G. Popov [Vestnik Moskov. Univ. 3, 8, 
5-47, 1948]. 


csy of Mathematical Reviews D. Gilbarg, USA 


1451. Ballabh, R., Coincidence of vortex and stream lines 
ina liquid of variable density, Ganita 1, 39-43, 1950. 

The author here considers Beltrami flows (see preceding review ) 

i an incompressible viscous fluid in which the density varies with 

only. He finds, from the continuity equation, the general 

of the solution in case the flow velocity is constant in each 

rizontal plane at any time, and shows, using the equations of 

tion, that there is no steady motion of this kind under gravity. 

/ of Mathematical Reviews D. Gilbarg, USA 


1452. Tomotika, S., and Aoi, T., An expansion formula for 
the drag on a circular cylinder moving through a viscous fluid at 
small Reynolds numbers, Quart. J. Mech. appl. Math. 4, part 4, 
101-406, Dee. 1951. 

The expansion formula derived is expressed in a power series of 

¢ Reynolds number of the undisturbed flow. For Reynolds 
uubers less than 4, this formula is in good agreement with the 

solution previously published by these authors [AMR 4, 


Ov), Gerald E. Nitzberg, USA 


1453. Synge, J. L., Conditions satisfied by the expansion and 
vorticity of a viscous fluid in a fixed container, Quart. appl. Math. 
’, 3, 319-322, Oct. 1951. 

The author considers the following problem: Given a scalar 6 

_ 
ctor w defined and sufficiently smooth throughout a simply 
d region V, what is a necessary and sufficient condition 
— > 

the divergence and w the curl of a field v which vanishes 

boundary? While the problem is one of pure potential 
's application to the flew of a material which adheres to 


t A}l, 


nit 
unding surfaces is immediate: @ is the expansion and w the 
“rieity. Guided bya result of Hamel [Gottinger Nachr., 261-270, 
‘|’, the author had previously solved the corresponding problem 
‘he pane [AMR 4, Rev. 1680). He now obtains the condition 


Si (0b + w-bydV = 0 
where b and @ are related through grad @ = curl b, but other- 


wise are arbitrary. The author remarks that his proof of suf- 


ficiency is “not mathematically rigorous,” since it rests upon a 
lemma which he is content to make “plausible.” In a footnote 
added in proof, he remarks that his result was given in prior papers 
by the reviewer [C.R. Acad. Sct. Paris 232, 1277-1279, 1396-1397, 
1951} and van den Dungen [AMR 5, Rev. 1146], but that the 
latter’s proof of sufficiency is faulty. No conditions of regularity 
on the domain or the variables are formulated by the author 
| These, along with a sufficiency proof which does not rest on plausi- 
bility arguments, will be found in the second cited note of the 
reviewer, in the first of which is an alternative solution to the 
same problem.] C. Truesdell, USA 


1454. Biésel, F., Notes on the velocity of irrotational waves 
to the third order (in French), Howille blanche 6, 3, 414-416, 
May/June 1951. 

In the theory of waves of finite amplitude in water of finite 


’ 


depth, let the motion be converted to steady motion by imposing 
There is 


then still a movement of the center of gravity of the fluid con- 


a velocity ¢ opposite to the direction of propagation. 


tained between two vertical planes a wave length apart. The 
author computes the velocity of the center of gravity in terms ot 
the mean depth, the wave length, and amplitude. 

J. V. Wehausen, USA 


1455. Orabona, E., Investigation of deformation of pressure 
waves due to a perturbed motion in conduits with pressure-loss 
(in Italian), G. Gen. cir, 88, 5, 304-325, May 1950. 

Author deals with the pressure rise caused in a long pipe line 
by sudden closing of the gate. In such a case, the friction losses 
cannot be neglected. The procedure proposed by author is a 
step-by-step calculation, the pipe (which is supposed of constant 
diameter) being divided in n sections. At any section, pressure 
variations Ah’ and Ah” occur when the primary wave arrives. — It 
(V'h’) and (V"h") are the conditions in two neighboring sections 
before the wave arrives (V’ and WV” being velocities), we shall have 


Ah’ = (V — V’)/gand Ah” = (V" — V)/g 


where c is the wave velocity and V the new velocity common to 
both sections. V is given as a function of the head losses due to 
friction. Several numerical examples are developed and a final 
diagram gives the relative pressure rise Almas /y as a function of 


the head yy. Charles Jaeger, England 


1456. Legendre, R., Turbulent film in pipes; the confirma- 
tion of hydraulics by heat transmission (in French), Howille 
blanche 5, A, 286-290, May 1950. 

(In following, the notation is that of Goldstein, “Modern develop- 
ments in fluid dynamics,” chap VIII, not the author's): 

Usual method of turbulent flow in pipes at large Reynolds num- 
bers is to neglect laminar sublayer and solve equations of motion 
This in- 


volves infinite value of dU /dy at wall and assuming finite slip 


neglecting viscosity compared with Reynolds stresses. 


there. It gives good agreement with experiment except near 


wall. Author includes sublayer, writes uve/U'7? = h, (v/U'7*) 
(dU /dy) = g, where Up = v(dU /dy)o =(To/p)'”, obtains the re- 
sult h + g = 1 from equations of motion and makes new hy- 
pothesis 


(v U7 \d(hm ‘g)/dy = Kh" [1] 


where A is von Kaérmdan’s universal constant, taken as 0.4 by 
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author. Some slight reasoning is given for making m — n= 1/3, 
and reasoning, which author considers too “hazardous”’ to give, 
Results are in good agreement 


At greater distance they lead 


leads to n land som = 4/3. 

with experiment even close to wall. 
to U/Up =6.64+ 2.5 log (yU'7/v) compared with accepted values 
of constants 5.5 and 2.5, respectively. Finally, a check is made by 
considerations of heat transfer following Ribaud and Brun (Mem. 


des. Se. Phys. XLVI, 1942) and agreement with experiment is 


good, This is taken as additional confirmation of empirical rela- 

tion (1), and of Reynolds’ analogy between heat transfer and skin 

friction J. C. Cooke, Malaya 
1457. Roesler, F. C., On the elimination of gases from 


liquids in laminar flow (in German), Z. angew. Phys. 3, 10, 376- 
3/9, 1951. 

Author shows that the rate of elimination of gases dissolved in a 
viscous liquid is considerably increased if the liquid is in laminar 
motion, This is because convection effects increase the order of 
magnitude of the ‘‘gas-concentration-layer” thickness, and there- 
fore the action of any given gas bubble is felt over a greater 
volume of liquid; and because viscous shear forces acting on gas- 
bubble walls tend to break up the larger bubbles, thus giving a 
larger number of nuclei for the elimination process. These ideas 
are illustrated by rough estimates for a Couette flow. 

Leon Trilling, USA 


1458. Lunde, J. K., On the linearized theory of wave resist- 
ance for displacement ships in steady and accelerated motion, 
Trans. Soc. nav. Arch. mar. Engrs., 52 pp., 1951. 

In a foreword, J. V. Wehausen emphasizes the importance of 
Lande’s work and comments on the practical usefulness of the 
theory. The author deals with the theory in a comprehensive 
way, including deep and shallow water and rectangular canals. 
Several original contributions are made in the field of accelerated 
motions. In part I, resistance in deep water is discussed. For 
the steady motion, methods due primarily to Havelock are used. 
Besides continuous singularity distributions, systems of concen- 
trated images are dealt with. The accelerated motion is studied 
following Sretensky and Havelock. In part II, the same meth- 
ods are applied to the motion of a ship in shallow and restricted 
water. In part III, the substitution of images for the actual hull 
is investigated. Attention is drawn to Fig. 7 which shows the 
contribution of transverse and divergent waves to the resistance. 

G. P. Weinblum, Germany 


Green, H. L., Problems in the atomisation of liquids, 
London, Edward Arnold & Co., 


1459. 
“Some aspects of fluid flow,” 
1951, 75-86. 50s. 

This concise review of atomization processes with continuous 
flow atomizers considers mainly a few high lights in the present 
situation. The following are discussed: (a) Taylor's theory 
(Quart. J. Mech. appl. Math. 3, p. 219, 1950] on the flow through a 
swirl chamber atomizer, which theory makes possible the calcula- 
tion of the film thickness of the issuing liquid. By assuming the 
mean drop size after break-up of the film to be proportional to the 
film thickness, Hodgkinson (to be published) obtained an expres- 
sion for the “Sauter mean diameter,’’ which expression seems to 
agree closely with experimental evidence. (Reviewer remarks 
that the assumption is still a drastic simplification, since drop size 
is, moreover, determined by, for instance, the injection speed). 
(b) Air blast atomizers and the mechanism of atomization accord- 
ing to Castleman [./. Res. nat. Bur. Stands. 6, p. 369, 1931] and to 
Taylor-Priestley [Ministry of Supply, unpublished report]. 
Mention is made of the empirical correlation of Nukiyama and 
Tanasawa [T'rans. Soc. mech. Engrs. Japan, 5, p. 68, 1939]. (e) 
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Atomization by spinning cups or disks, with particular emphasis 
on the production of homogeneous drops {Walton and Prewet:. 
Proc. phys. Soc. B. 62, p. 341, 1949]. (d) Various laws for size 
distribution of droplets. J. O. Hinze, Holla 


1460. Kiichemann, D., and Weber, J., Concerning the flow 
about ring-shaped cowlings. Part II—Annular bodies of infinite 
length with circulation for smooth entrance, VACA 7M [324 
41 pp., Nov. 1951. 

Translation of ZWB Forschungsber. 1236/2, Nov. 1940 


1461. Atkins, K. R., The flow of liquid helium II through 
wide capillaries, Proc. phys. Soc. Lond. (A) 64, part 9, 381 \ 
833-844, Sept. 1951. 

A study has been made of the isothermal, pressure-induced 
flow of liquid Helium IT through glass capillaries of bore betwee 14 


~ 


0.026 and 0.4 mm at 1.22and 1.52 K. The critical velocity, aboy force 
which superfluidity breaks down, is found to be less than 1 em /s: config 
except possibly in the case of the smallest capillary. The theor Sept 


that there is a force of mutual friction between the norma! and by 
the superfluid component of the liquid predicts the correct order 
of magnitude for the flow velocities, but there are discrepancies 
which suggest the existence of some other source of friction 
From author’s summary by C. F. Bonilla, USA 


1462. Lin, C. C., and Shen, S. F., Studies of von Karman’s 
similarity theory and its extension to compressible flows. A y 
critical examination of similarity theory for incompressible flows, 
NACA TN 2541, 24 pp., Nov. 1951. 

Brief summary is given of the investigations of turbulent flows 
from 1930 on, when von Karman introduced the conce))' 
similarity. G.I. Taylor’s introduction of the two scales of tur 
lence (the macroscale and the microscale), Kolmogoroff’s theo 
according to which the small eddies for large turbulent Reyno 
numbers are independent of the behavior of the large eddies, and 
Goldstein’s analysis of the von KdArmdén similarity theory ar 
cussed, Next, the original similarity theory of von Karman is 
sketched, following the derivations which Goldstein used in his 
Five ‘‘unsatisfac- 


1464 
solution 
paper on the similarity theory of turbulence. 
tory points” in the similarity theory are given, namely: (a) | 
there is nothing in the original similarity theory which would «i! 
decision in favor of either the 7-theory (analogous to the momien- 
tum-transfer theory, as given originally by von Karman) or |! 
M-theory (analogous to the vorticity-transfer theory); ()) that 
the original similarity theory cannot be extended to cases other 
than the two-dimensional parallel flows; (c) that the conseque! 


of the similarity theory that w?:v?:w?: woe: uww:vw should ren 
constant is not true near the center of a channel or near {th In the s 
boundary; (d) that there is difficulty in applying the theor) tions 

flows where a point of inflection exists in the velocity prot: entropy 


and (e) that the macroseale of turbulence turns out to be sma)! Inetio 


Y 


most cases. It is claimed that for flows through channels anc |! ver of 
the boundary layer only the first and the last. of the above «il- first ann 
ficulties are essential. After disposing of the last of the difficultie: moderat 
by stating that the use of an approximate theory of fairly genet 

validity is preferable to the necessity of treating each individu 88 so t] 
problem in turbulent flows separately, authors proceed to sho" 

that recent developments in the statistical theory of turbulen 1465 
justify the original similarity theory of von Kaérmdn, and co 1" sional fA 
support the assumptions about the relative importanc tiscous. | 
low- and high-frequency components which are made 1 ‘© 193) 


i 




















vorticity-transfer theory. The general concept of similarity “ The os 
discussed next, namely, the two regimes of similarity: The !sr the hasi< 
scale similarity of von K4rmén, and the small-scale similarity °' Rey 95~ 
Kolmogoroff, with a transition regime in between. Since Wellner 


























































MAY 1952 
ition of the low-frequency components predominates in 
luation of T = —puv, but the high-frequency components 
of of, the vorticity-transfer theory is not a direct conse- 
of the von Karman similarity concept. With the aid of the 
tion and the spectral tensors, authors show that the 7- 
should be used in connection with the von Karman simi- 
meept. It is reviewer’s impression that certain aspects 

resent discussion will be clarified by subsequent work of 
thors which is mentioned in the paper. 

Paul Torda, USA 


Compressible Flow, Gas Dynamics 
See also Revs. 1281, 1443, 1462, 1489, 1508, 1523, 1529, 1566) 


1403. Martin, J. C., and Malvestuto, F. S., Jr., Theoretical 
force and moments due to sideslip of a number of vertical tail 
configurations at supersonic speeds, NACA TN 2412, 


Sept. 1951. 


60 pp., 


Formulas have been obtained by means of the linearized super- 
‘low theory for lateral foree due to sideslip Cy,, yawing 

t due to sideslip Cngy and rolling moment due to sideslip 
normal tail arrangements consisting of rectangular, tri- 

r, and sweptback vertical tails of arbitrary taper and sweep 

ed symmetrically on a horizontal tail of arbitrary shape. 


S Results are restricted to cases where the leading edges are super- 
\ ) | the Mach line from the tip of the leading edge of the 


The effect of the 
ntal tail on the derivatives was evaluated for the cases 


, , t tall does not intersect the root section. 


the Mach line from the leading edge of the root section cuts 

ing edge of the vertical tail. A series of design curves is 
ted which permits rapid estimation of lateral force due to 
), Vawing moment due to sideslip, and rolling moment due 
slip. 


‘ 


From authors’ summary by Keith C. Harder, USA 

\404. Etkin, B., First and second approximations for the 

solution of flows with curved shocks, /nst. Acrophys. 
0, UTIA Rep. 13, 14 pp., 10 figs., Feb. 1948. 

and second approximations are given for solving flows 


Univ. 


ng shock waves in the one-dimensional unsteady and 
iensional steady cases. The principle of the method is to 

haracteristie equations of the flow together with the jump 

ms at the shock to provide both a step-by-step construc- 
of the shock and the boundary conditions for the adjacent 
flow. In the first approximation, the 
eristie equations of isentropic flow are used throughout. 


Wous so-called 


so-called second approximation, the characteristic equa- 

mis lor nonisentropie flow are used in the regions of variable 
topy. In-so far as both methods involve the expansion of the 
ions at a point in a Taylor series, retaining only the first 
| the differences, they are both first-order methods. The 
proximation can be obtained for many problems with a 
amount of labor. 


er 


Mlerate 


The second approximation is con- 
more cumbersome in application, although probably 
‘han a relaxation method, 


l SS 80 


From author’s summary 


1405. Ludford, G. S. S., The classification of one-dimen- 


‘onal flows and the general shock problem of a compressible 
‘iscous, heat-conducting fluid, ./. aero. Sci. 18, 12, 830-834, Dec. 


1 


14) 


The one-dimensional Navier-Stokes equations are analyzed on 
° Dasis of equations derived recently by von Mises [AMR 4, 


Ry y 95 - 


‘S!. The mathematical existence of flow other than the 
” with uniform conditions at + © satis- 


“KT 


mnown “‘shock-wave 
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fying the Rankine-Hugoniot equations were already demonstrated 
in principle and with numerical examples by Reissner and Meyer- 
hoff |PIBAL Rep. no. 105, AMR 4, Rev. 1654] and by Morduchow 
and Libby [AMR 3, Rev. 2424]. In this paper, author gives an ex- 
tensive qualitative classification of the (23) 


The classification is based on 


various mathe- 
matically possible types of flow. 
Prandtl number 3/4, but it is indicated that the conclusions can be 
easily generalized for other Prandt! numbers. In the two classi- 
fication tables, the qualitative behavior of the density, tempera- 
One table 


gives flows originating from uniform conditions at 2 = — 


ture, and entropy are shown for each type of flow. 
0, and 
the other gives flows originating from finite x from rest condi- 
ditions. Two somewhat surprising types of flow which are in- 


cluded have subsonic conditions at 2 = — ©, one being a com- 


pression wave, and the other an expansion wave. The physical 
significance of any of the flows other than the usual shock-wave is 
not definitely known as yet. 

Author states that the multidimensional case can be treated by 
means of an analysis developed by him (to appear in Quart. app/. 
Math.) on the basis of von Mises’ one-dimensional equations. 

Morris Morduchow, USA 


1466. Cole, J. D., On a quasi-linear parabolic equation 
occurring in aerodynamics, Quart. app/. Wath, 9, 3, 225-236, Oct. 
1951. 

Paper studies exact solutions of vu, + uu, = vu 


r 


rey UN equation 
which is related to both the theory of unsteady one-dimensional 
shocks and Burger’s simplified model of turbulence [AMR 2, 
Rev. 775] 


775!. The general solution of the initial value problem is 


Vath. 3 (3), 201-230, 
where @ is a solution of the heat 


found by Hopf’s substitution 
Sept. 1950], u = —2p (log @),, 
equation 6, = vO... 


( ‘omm. app ;. 


A similar substitution succeeds in the three- 
dimensional case. 

Detailed solutions are given for (a) the smoothing-out of a dis- 
continuity by the nonlinear terms, corresponding to the approach 
of a shock wave to a steady state, and (b) the decay of an arbitrary 
l/y), the initial 
sin mr/l, develops a sharp front near 


initial disturbance. For large enough Rf = wv 
disturbance, w(x) = UW 


x = 1. In time the dissipation broadens and decays the front, 


leaving a sine wave of reduced amplitude. 
A. F. Pillow, Australia 


1467. Lin, C. C., and Shen, S. F., An analytic determination 
of the flow behind a symmetrical curved shock in a uniform 
stream, V.1C.4 7'N 2506, 45 pp., Oct. 1951. 

The method of [AMR 1, 1391] for 
planar and axial symmetric bodies with detached shocks is redis- 


Lin and Rubinov tev. 
cussed, giving limitations and extending the results to higher 
approximations. The basis of the method is the fact that loeat- 
ing the bow shock vields sufficient data to continue the solution 
downstream of the shock. The analytic continuation of the flow 
from the shock is carried out by assuming a series solution about a 
point on the shock and then matching this series with another 
about the nose of the body at the nose. In this way, if a poly- 
nomial approximation of 2n parameters is used (velocities are 
expressed as polynomials in z and y of degree 2n), it is found that 
parameters describing the shape of the shock as well as the dis- 
tance of the shock from the nose are determined by n — 1 body- 
shape parameters; in this case, by the n — 1 derivatives of the 
body curve at the nose. 

The validity of this procedure is then discussed, two main 
points being the question of representing the influence of the body 
on the flow by shape parameters at only one point of the body, 
and the matter of convergence of the various series. The first 


point can be avoided by restricting the method to body shapes 
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which can be represented by power series. In regard to the 
convergence, no definite statements are made since, in general, it 
is rather difficult to detect singularities in the analytic continua- 
tion of the solution outside of the region of interest (e.g., upstream 
of the shock or within the body ). 

With these limitations, an example for Mach number 1.7 is 
computed using a polynomial approximation of fourth degree. 
The results indicate that, with this approximation, the density 
variation along the axis of symmetry agrees very well with experi- 
ment, whereas the detachment distance is in agreement only in 


the order of magnitude. Hideo Yoshihara, USA 


1468. Jones, D. M., Martin, P. M. E., and Thornhill, C. K., 
A note on the pseudo-stationary flow behind a strong shock dif- 
fracted or reflected at a corner, Proc. roy. Soc. Lond. (A) 209, 1097, 
238-248, Oct. 1951. 

It is shown that the equations of an unsteady compressible flow 
in the (2,7)-plane, which is expressible in terms of the two varia- 
bles x/t and y/t only, can be reduced to those of a steady com- 
pressible flow with a nonconservative field of external forces and 
a field of sinks. The steady-flow problems of this type, which 
correspond to the diffraction or reflection of a plane shock travel- 
ing parallel to a rigid wall and reaching a corner, are discussed 
qualitatively. It is shown that, under certain conditions, there 
are regions in the corresponding steady flows which are entirely 
supersonic and for which a simple solution can be given without 
determining the whole field of flow. No complete solution for the 
whole field of flow has yet been given. 

In the diffraction, at a convex corner, of certain strong shocks, 
it is shown that there can be an area of Prandtl-Meyer flow uni- 
formly inereasing with time, and that the upper limit to which it 
can extend is calculable as a characteristic curve in the corre- 
sponding steady flow. In the case of regular reflection beyond a 
concave corner, or reflection at a concave corner which gives rise to 
a reflected shock passing through the corner, it is shown that there 
ean be areas of uniform flow uniformly increasing with time, and 
that the upper limits to which they extend are ares of circles, 
which appear as sonie curves in the corresponding steady flows: 

The preceding is the authors’ summary. Unpublished experi- 
mental results available to the reviewer agree in part with the 
computed diffraction of strong shocks over a convex corner. 
Observations differ somewhat with these solutions on the extent 
of the Prandtl-Meyer zone; the strength of the shock near the 
nd two new shocks appear in the disturbed region as well as 
Walker Bleakney, USA 


wall ; 


a marked vortex. 


1469. Patterson, G. N., Transition through a weak shock 
front, /nst. Aerophys. Univ. Toronto, UTIA Rep. 1, 18 pp., 6 figs., 
May 1948. 

The problem of the transition of velocity through a weak shock 
front has been considered. (ceneral equations of motion of a 
continuous fluid are used and a solution is obtained for the case 
of a weak shock front in which the coefficients of viscosity and 
heat conduction are regarded as constant. This solution con- 
tains the approximate equation of G, I. Taylor as a special case 
and agrees with the Rankine-Hugoniot conditions and the second 
law of thermodynamics. On the other hand, there are specific 
values of the initial Mach number at which the new solution does 
not give a continuous transition through the shock front. These 
critical values of the Mach number disappear in the limiting case 
of a gas with y = ¢,/e, = 1. From author’s summary 

1470. Tan, H.S., Strength of reflected shock in Mach reflec- 
tion, J. aero. Sci. 18, 11, 768-770, Nov. 1951. 


Author investigates Mach reflection of a plane shock of any 


origin, 


pure 
quantitative agreement between calculated and measured valu 


quencies. 


APPLIED MECHANICS REViEWs 


strength refracted by a corner of small deflection angk 


triple point. 


Mach reflections of shock waves,” 


Hi 
employs Lighthill's first-order pressure solution and technique j; 
finding reflected shock strength, and concludes it is of second order 
in deflection angle, except at triple point where Lighthill's resy};, 
show it to be at most of third order in deflection angle. 
cludes also that reflected wave is tangential to acoustic circle 
Reviewer finds, in small amount of experimenta| 
data by White [White, D. R:, “An experimental survey of thy 
Off. Nav. Res., Contract 


Hi con- 


N6ori-105, tech. Rep. LH-10, Dept. Physics, Princeton Unix 


Aug. 21, 1951] for deflection angle of 11.5°, the two conclusions 
are verified for weak shocks but not for strong. 


Reviewer 


suggests experimental confirmation for small deflection ang|.s 
Horton Guyford Stever, USA 


1471. 


jet flow of gas, /. aero. Sci. 18, 11, 731-742, Nov. 1951. 


Paper deals with stability of compressible and incompressil)| 
flows from a jet in regions far from the jet slit by method of sma! 
perturbations. 
origin of turbulence in boundary layers. 
symmetrical disturbances are studied separately. 
sible flow both are unstable. Viscosity is found to always hav: 
stabilizing effect on the neutral stable disturbance. 


al 


Pai, S. I., On the stability of two-dimensional laminar 


[Equations are similar to those used for theory o: 
Symmetrical and anti- 
For incompri S- 


Solutions for 


compressible flow are similar to those for incompressible flow, bu 


lished. 


1472. 


1951. 


without incidence in the lower transonic range, 
Technol. Div. Aero. Stockholm, KT H-Aecro TN 20, 16 pp., 10 figs 


disturbances and, author believes, for antisymmetrical as w: 
Computations for effect of viscosity are planned. 


Wayland Griffith, USA 


Ro / | 


Iteration process refining the Oswatitsch scheme for appro 


supersonic with respect to the velocity of the surrounding strean 
only the former has limits of stability which are definitely esta)- 
For M > 2.5, flow is completely stable for symmetri 


an important distinction is found between disturbances sul)- and 


Gullstrand, T. R., The flow over symmetrical aerofoils 


mate solution of Oswatitsch integral equation [AMR 4, Rey. 302 


is applied to several NACA profiles for different shock-wave pos 
Method is extensible to three-dimensional wings 


tions. 


1473. 


Dee. 1951. 


A. Charnes, Us. 


Starting from the velocity potential equation for unsteady 10 


the midsection of 
Hankel functions. 


authors first deduce the velocity potential for a doublet 
The effect of the tunnel wall is then fouad by the uss 
method of images, and the downward distribution is derived | 
integrals involving 


the tunnel 


+ of ft 


in terms of 


It is found that at certain critical frequencies the down 


becomes infinite. 


This corresponds to a resonant condi! 


tunnel height, and wing frequency. 
absorption through the tunnel walls, viscosity, ete., would 
resonance unobtainable; 


of downwash (or forces) would be realized at these crit 
Similar conditions exist for three-dimensiona! 


volving a transverse oscillation of the air across the tun 
This resonant condition is a simple function of Mach 


however, it is not like) 


tlow 


A. W. Babister, Scotianc 


In practice, damping cue ' 


al tr 


Runyan, H. L., and Watkins, C. E., Considerations on 
the effect of wind-tunnel walls on oscillating air forces for two- 
dimensional subsonic compressible flow, V ACA 7'N 2552, 1S) 


les 
t 
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1474. Giese, J. H., Compressible flows with degenerate 
hodographs, Quart. appl. Math. 9, 3, 237-246, Oct. 1951. 
Legendre’s transformation may fail because the mapping of the 
al plane onto the hodograph plane is nowhere biunique. 
his suggested to author an investigation of all three-dimensional 
Jows whose images in hodograph space for Cartesian coordinates 
and velocity components are curves or surfaces. The hodograph 
s called degenerate when it has fewer dimensions than the 
al physical space. Characterizations of one- and two- 
nsional hodographs are developed, and generalizations for 
‘he properties of known solutions are found. As an example, the 
mstruction of flows with axisymmetric degenerate hodographs 
considered. F. Schultz-Grunow, Germany 


1475. Timman, R., van de Vooren, A. I., and Greidanus, 
]. H., Aerodynamic coefficients of an oscillating airfoil in two- 
dimensional subsonic flow, J. aero. Sci. 18, 12, 797-802, 834, Dee. 

Paper gives coefficients of lift and pitching moment for transla- 
tion and rotation of a plain, two-dimensional wing at Mach num- 
ers of 0.35, 0.5, 0.6, 0.7, and 0.8, and for reduced frequencies of 
rom 0.1 to 3.0. These results are obtained from a direct solution 

the boundary-value problem of Pockel’s wave equation in 
‘erms of plain and modified Mathieu functions. The wave equa- 
tion is obtained from the linearized equation for the acceleration 
potential of an oscillating airfoil in two-dimensional subsonic flow 
ud ineludes the Prandtl-Glauert transformation. Some dis- 
repancies between these coefficients and those obtained by 
Dietze and Schade from nonanalytic methods are noted. 

H. P. Liepman, USA 
Tuk POLLOWING ARTICLES (Revs. 1476-1483) APPEARED AS 
mput. Dept., Math, Centre Amsterdam KR 53: 


1476. Anonymous, The oscillating wing in a subsonic flow, 
|, 7 pp., 4 tables, 1949. 


1477. Anonymous, The oscillating wing in a subsonic flow, 
2, 21 pp., 1949. 


1478. Anonymous, The oscillating wing in a subsonic flow, 
int. 8, 2 pp., 13 tables, 1950. 


1479. Anonymous, The oscillating wing in a subsonic flow, 
1, 12 pp., 1950. 


1480. Anonymous, Expansion of B,,‘” and a, into power 
series with respect to 7, Int. 5, 12 pp., 1950. 


1481. Anonymous, The oscillating wing in a subsonic flow, 
Int. 6, 2 pp., 55 tables, 1951. 


1482. Anonymous, The oscillating wing in a subsonic flow, 


¢ 


Int 7, 35 pp., 1951. 


1483. Anonymous, The oscillating wing in a subsonic flow, 
Int. 8, 2 pp., 18 tables, 1951. 

In a recent paper, aerodynamic flutter coefficients for an oscil- 
‘ing airfoil in two-dimensional subsonic flow are presented [see 
preceding Rev. 1475]. There, only a bare outline of the mathe- 
hatica! details is given, and only the results of the final calculations 
aretabulated. The object of the present reports is to supply de- 
‘ails of the computations and to tabulate basic mathematical func- 
wons required. Paper referred to contains coefficients for wing 
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only. Tabulations for case where control surface is added will be 
subject of a future paper. However, reports under review con- 
sider functions arising in theory for both wing and control surface. 
Mathematical functions tabulated are of a universal character. 
From one point of view or another, tables are virtually all new. 
Since functions may and do arise in other fields of applied me- 
The eight 
reports are for the most part closely related, and for review pur- 


chanies, a short description of the reports is pertinent. 


poses it is convenient to treat them as one. 
In Int. 1, evaluation of three associated Bessel functions is 
considered. One of the functions is 


RP, BQ), m) = of 1 pth*2 C03 1 gs nndn 


and tables of same are given in Int. 6 to Sd for range n = 0(1)20, 
cos m = 0.3(0.1)0.8, and for some 40-odd values of 6°2 between 0 
and 4.8. This function has been tabulated by others [AMR 4, 
tev. 4866] for n = 0,1, 2, cos m = —0.2(0.1)0.9, and for values 
of B?Q lying between 0 and 0.5 approximately. Values of 62Q for 
two sources do not coincide. feviewer has spot-checked former 
tables by subtabulating the latter. Checks were also made em- 
ploying the recurrence relation satisfied by R,. No discrepancies 
were found. In Int. 8, 8d tables are given of the Schwarz func- 
tions 


of Jolt etd, oS 7¥ ol te'tdt 


and of a function written in terms of these integrals 
x = 0(0.1)6.1 and C = 0.3(0.1)0.8. 
function /» is related to latter integrals, and he has used this ex- 


Range is 
Reviewer can show that 
pression to spot check tabulations of Int. 2 and 8. Again no 
discrepancies were found. 

Let se has © be that odd solution of Mathieu’s equation 
y” + (a — 2q cos 22) y = O which has period 27 and becomes 
sin nz if gq = 0. For 2 solution to exist, a must have a value 
b,(q), the characteristic value. Then 


si a > ; 
se,(20,q) = Sy =1Bm'(q) sin ma 


The Fourier coefficients B,,“ are tabulated for n = 1(1)8 to 8s 
for 19 values of q in Int. 3. Range of m varies. Also presented 
are the b,(q) for mn = 1(1)8 and for the same q values as above. 
In addition, values are given for same g for n = 9(1)12. Reviewer 
has spot-checked tables against those of the U.S. National Bureau 
of Standards [AMR 4, Rev. 3122). 


exist. 


No. deficiencies seem to 
Development of B,,' in factorial series is given in Int. 2, part 
I, while power series expansions of B,,°°? and 6, are available in 
Int. 5. Fourier coefficients for nonperiodical solution of Mathieu’s 
equation are developed in Int. 2, part II. Series expansions for a 
number of other functions are presented in Int. 4 and 7. In par- 
ticular, section 7 of Int. 4 gives a summary of quantities needed 
to compute aerodynamic derivatives for wing alone. This is 
called “the big catalog.” Y. Luke, USA 
1484. Kurzweg, H. H., Interrelationship between boundary 
layer and base pressure, ./. aero. Sci. 18, 11, 743-748, Nov. 1951. 
Paper concerns pressure acting on the blunt base of a body of 
revolution traveling at supersonic velocity. Recent wind-tunnel 
and free-flight experimental results are discussed and used to illus- 
trate how base pressure depends not only on Mach number but 
also on Reynolds number, type of boundary-layer flow, body 
shape (particularly boat-tail angle), and surface temperature, A 
brief development is given of an approximate equation expressing 
base pressure as the quotient of two integrals involving the dis- 
tribution of velocity and temperature in the boundary layer 
ahead of the base. Basic equation is stated to rest on “the crude 
assumption that the velocity of the air which is reduced in the 








224 






























boundary layer has to be restored after the boundary layer has 
been separated from the body.”’ 

teviewer does not understand basis for the equation exhibited, 
which appears to correctly indicate a decrease in base pressure 
with increasing Mach number, but to incorrectly indicate that 
the base pressure is the same for bodies of revolution as for air- 
foils and that the base pressure is lower for laminar flow than for 


turbulent flow. Dean R. Chapman, USA 


1485. Rott, N., On the unsteady motion of a thin rectangular 
wing in supersonic flow, ./. aero. Sci. 18, 11, 775-776, Nov. 1951. 

\nalogy with half-plane diffraction problem (A), applied 
earlier by Stewartson [AMR 4, Rev. 2121] to oscillating wing, is 
used to obtain solution for arbitrary time dependence but no 
spanwise variation of prescribed wing motion, following Lamb's 
analysis of (A) | Proc. Lond. math. Soc. (2) 4, p. 190, 1906; third. 8, 
p. 422, 1910; Hl. Bateman, “Partial differential equations,’” New 
York, Dover Publ., 1944, p. 486]. 
inside tip Mach line is related explicitly to the two-dimensional 
potential @ outside tip Mach cone. 
potential on wing from edge to Mach line is shown to be the same 
integral of @ less half vertical integral of @ from wing to Mach 
cone, Results agree with previous special cases treated by Good- 
man [.J. aero. Sct. 18, p. 519, 1951; AMR 5, Rev. 808], Stewart- 
son [op. cit. ante] and reviewer [AMR 4, Revs. 790, 2119, 2128, 


3629), 


The potential on wing and 


Spanwise integral of the 


teviewer notes: (a) Author’s comments on derivation of Iq. (6) 
presumably imply introduction of parabolic coordinates and 
invocation of appropriate boundary conditions on Mach cone. 
(b) Radical in Iq. (23) 
remark notwithstanding, higher-order solution of form r7"~'/? cos 

n+! 6)F(r,t,r) represents (0/0/)"*'d,, where @, exhibits re- 
quired behavior at wing edge (4 = 0) and prescribed wing motion 


should contain (z-v). (e) Author’s 


of spanwise variation 4". feviewer has obtained general solu- 
tion in this manner but believes alternative solution (unpublished ) 
John W. Miles, USA 


to be simpler 


1486. Sinnette, J. T., Jr., Costello, G. R., and Cummings, 
R. L., Expressions for measuring the accuracy of approximate 
solutions to compressible flow through cascades of blades with 
examples of use, V.AC.1 7)\ 2501, 33 pp., Oct. 1951. 

Four expressions are derived for internal compatibility of an 
approximate solution for the compressible flow through a cascade: 
The ratio of the difference between upstream and downstream 
mass flow to upstream mass flow; ratios of the difference between 
momentum changes in two directions calculated from blade-sur- 
face pressures and from upstream velocity vectors to resultant 
blade force; and the ratio of circulation around a path in a 
simply connected region to the circulation around an airfoil. 

The expressions are applied in two cases where the equation of 
continuity and two Euler equations are retained without change, 
while the pressure-density relation is approximated by the con- 
stant density case and the linear pressure-volume relationship. 
Compressible velocities are calculated from the approximate 
equations, Pressures and densities are obtained from the exact 
Bernoulli equation and pressure-density relation, and substituted 
in the compatibility expressions to measure the over-all degree of 
approximation, 

The expressions are also used to evaluate a Prandtl-Glauert 


approximation to caseade flow. David C. Prince, Jr., USA 


1487. Berndt, S. B., Similarity laws for transonic flow around 
wings of finite aspect ratio, Roy. Inst. Technol., Div. Aero., Stock- 
holm, KTH-Aero TN 14, 8 pp., 1950. 





APPLIED MECHANICS REVIEWS 


Author has generalized known similarity laws to be val 
wings of finite aspect ratio. From equation of continuity +}, 
most important second-order term @,@,, was enclosed in th 
Then, similarity laws with two parameters are derived for tyr: 
different values of Mach number, one slightly less than 1, one 
slightly greater than 1, and the third at 1/7 = 1, all three }, 
the same potential and affine wings with same parameters. 

Author expected that supersonic flow around sweptback 
is of transonic nature when the Mach number component pe: 
dicular to the wing direction approximates unity. Then th: 
?,., of equation of continuity cannot be neglected, but it cay 
be written, however, as proportional to @,@,,. Similarity jaws 
valid for this case are calculated also with simple theoretical oon- 


siderations. Fk. Keune, Sw 


1488. Chilton, E. G., and Handley, L. R., Pulsations in gas 
compressor systems, Ann. Meeting ASME, Atlantie City, No 
1951. Paper no, 51—A-90, 19 pp. 

Paper discusses causes of pulsations, their effects on the piping 
and the compressor, and the methods by which pulsations n 
reduced. An analogy to electrical networks is used to analyze tly 


The result 


ant equations are not readily solvable but can be simplified 


interaction between the piping and the compressor. 


solved for the special cases which have a tank or filter close to +} 
compressor. The results of the eoiiputations are compared 

experiments on a laboratory compressor and a few. large-si 
installations. Graphs are given for the selection of a filter 


surge tank, R. C. Binder, UsA 


Turbulence, Boundary Layer, etc. 
(See also Revs. 1462, 1466, 1530, 1531, 1554) 


1489. Loitsianskii, L. G., and Bolshakov, V. P., On motion of 
fluid in boundary layer near line of intersection of two planes 
NACA TM 1308, 27 pp., Nov. 1951. 

The case of zero incidence of the two planes is considered, 
momentum equation for the flow in the boundary layers 
cluding the corner is derived, using oblique coordinates. It} 
assumed that the velocity component parallel to the line ot 
section obeys a similarity law with respect to different plane: 
mal to that line, and the momentum equation is used to f 
scale of similarity as a function of distance from the leading ecz 
and angle between the two planes. To solve the mom 
equation, assumptions as to the form of the velocity distr 
are made; for the laminar boundary-layer case these : 
familiar von Kaérm4n-Pohlhausen assumptions; while for t! 
The caleula 


cover a range of the angle between the planes from 0° to 1S0 


bulent case the '/;th power law is applied. 


estimates are made of the skin frietion and drag. 
\. D. Young, | >\ 


1490. Young, A. D., Boundary layers and skin friction in 4 
compressible fluid flowing at high speeds, ‘‘Some aspects : 
flow,’ London, Edward Arnold & Co., 87-113, 1951. 50s 

Paper summarizes in concise, nonmathematical mani: 
state of knowledge, as of September 1950, concerning bow 
layers in compressible fluids. Included are sections on co 
sible laminar boundary layers, stability of laminar bo 
layers, compressible turbulent boundary layers, and shoc}- 
boundary-layer interaction. It is perhaps encouraging '\' ™ 
except the first of these sections are already to some °\'"! 
obsolete, in that important recent developments in each 0! | 
fields would certainly have been included if the paper were 


MA’ 


~ oO! 


1494. 
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The usefulness of the paper for reference and as an intro- 
y survey, however, is not impaired. 


W. E. Moeckel, USA 


1401. Gértler, H., Displacement effect of the laminar bound- 
ary layer and the pressure drag, VACA 7M 1315, 43 pp., Oct. 


islation from Jng.-Arch. 14, 1944. 


102. Krzywoblocki, v., M. Z., On the foundations of cer- 
theories of turbulence, /. Franklin Inst. 252, 5, 409-412, 
\ 1951. 


hor briefly discusses the possible methods of solution of the 


tain 
tall 


ved equations of motion; in particular, when heat produc- 
the effeets of compressibility are appreciable. He con- 
that the compressible equations are too complicated for 
natical treatment. A. A. Townsend, England 
1493. Corrsin, S., An integral relation from the turbulent 
energy equation, J. acro. Sci. 18, 11, 773-774, Nov. 1951. 
\uthor follows von Kdrmdn’s ideas to integrate the turbulent 
equation in steady two-dimensional mean motion. He 
- a relationship between the increase in rate of flow of 
ey in a direction and total production and dissipation. On 
<sumption of isotropic distribution of turbulence, he applies 
| rs dissipation expression to compute the last term of that 
) tionship. 
\n application is made to prediction of Taylor's \ ‘“micro- 
in a “half jet’’ such as that studied by Liepmann and 
ier [see AMR 1, Rev. 481], and it is found that A varies as 
wecording to those authors and von Karman. 
\nother example of that application is an estimation of the 
the total 
rey dissipated to heat by turbulence equals the total rate fed 


turbulence in a channel, and author states that 


ressure work minus energy directly dissipated without passing 
through turbulent state. 

Reviewer recalls a similar statement made by Bakhmeteff and 
\llan | Proc. Amer. Soc. civ. Engrs. 71, 129, Feb. 1945]. The re- 
sults of this caleulation are compared to that of Laufer. 

Armando Balloffet, Argentina 


1494. Chandrasekhar, S., The gravitational instability of an 
infinite homogeneous turbulent medium, Proc. roy. Soc. Lond. 

1) 210, 1100, 26-29, Dee. 1951. 

I 

mogeneous medium is examined, and the need is stressed for 

luding the effects of turbulence if the results are applied to the 
matter. Including gravitational 
es in the analysis of a previous paper, an equation for the 


an’s analysis of the gravitational stability of an infinite 


eeregation of interstellar 
popagation of the density correlation function is obtained, as is a 
‘ability criterion which includes the mean square turbulent 
In reviewer's opinion, the assumptions made conflict 
the essential nature of turbulent motion, and equations 
vseribing the development of any aspect of a turbulent flow 
( be accurate if obtained by neglecting the nonlinear terms 
equations of motion. Author's stability criterion can be 
! more directly by assuming no viscosity and no redistribu- 
turbulent energy among the spectral components of the 
nee, assumptions equivalent to those made by the author. 

A. A. Townsend, England 
1495. Wieghardt, K., and Tillmann, W., On the turbulent 
trieti n layer for rising pressure, NACA TM 1314, 46 pp., Oct, 


lation of ZWB Unters. Mitt. no. 6617, 1944. 
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1496. Klebanoff, P. S., and Diehl, Z. W., Some features of 
artificially thickened fully developed turbulent boundary layers 
with zero pressure gradient, VACA 7')\ 2475, 55 pp., Oct. 1951. 

Objective achieved is production of artificially thickened layers 
in which no distortion caused by process exists sufficiently far 
downstream. Criteria are comparison of mean velocity profiles, 
one-dimensional spectrum of uw fluctuations, and distribution of 
u’ across layer with same features of a free transition flow, 

Tests were performed on a 12-ft flat plate in tunnel with turbu- 
lence level 0.027 at 30 fps, 0.047 at 100 fps. 
tions along plate were of order of 1°; of go about mean over most 
At 108 fps, natural transition 
= 5 ft. 
tube, statie tube, hot wires are omitted here. 
Number 16 floor sand- 
ing paper cemented to first two feet of plate yields satisfactory 


Pressure Varia- 
of length. at length Reynolds 
number of 3,175,000, i.e., about r Details of impact, 


Several types of roughness were tried. 


boundary layer 3 in. thick at end of plate, about twice that of free- 
transition laver at same velocity, LOS fps. 

Measurements required for above objective indiéate logarithmic 
velocity distribution holds only very near wall; profiles are inde- 
pendent of Reynolds number on a velocity defect basis, suggesting 
a& universal relationship (VU; — uw)/U, = f(y/6). Notation: U4, 
free-stream velocity outside laver; U',,square root of wall shearing 
stress/densitv; 6, boundary-layer thickness. Longitudinal scale 
of turbulence L. is proportional to 6 in fully developed layer, 
L,/6 = 
varies systematically for y/6 < 0.6 and compares with isotropic 
> 0.6. 


has intermittent character found in wakes and jets. 


0.4 except very near wall. One-dimensional spectrum 


turbulence theories for 4/6 Outer part of turbulent layer 

Such thickened layers, of course, facilitate hot-wire studies of 
turbulent shear flow. Morton Finston, USA 

1497. Liepmann, H. W., Laufer, J., and Liepmann, Kate, On 
the spectrum of isotropic turbulence, \ 104 7.\ 2473, 61 pp., 
Nov. 1951. 

Spectra and correlation functions were measured in the turbu- 
lent flow behind a grid at large Reynolds numbers. Decay, 
microscale, and spectrum were measured at intermediate and low 
teynolds numbers, and the zeros of the fluctuating velocity com- 
counted. Hot-wire techniques were used, and 


ponents were 


results were compared with theory. Second, fourth, and sixth 
moments of the spectrum were computed and discussed in rela- 
tion to theory. Results are in good agreement with previous 
measurements by others, but also extend knowledge of limits of 
application of several theoretical formulas. 


Hugh LL. Dryden, USA 


1498. Townsend, A. A., The diffusion of heat spots in iso- 
tropic turbulence, Proc. roy. Soc. Lond. (A) 209, 1098, 418-430, 
Nov. 1951. 

The method of studying the diffusive properties of turbulence 
by measuring the temperature wake of a thin heated wire re- 
quires an assumption of similarity during decay and: two succes- 
sive differentiations of an experimental curve to compute the 
Lagrangian double-velocity correlation. It yields, moreover, no 
information on the effect of small eddies during decay. Author 
describes a new technique of “labeling” fluid particles by the 
production of small heat spots in a turbulent flow behind a uni- 
form grid in a uniform air stream. Temperature pulses are pro- 
duced in a small wire by means of a beat-frequeney oscillator 
actuating a trigger circuit, and their distribution downstream of 
the point of production is measured by a Wollaston wire-resist- 
ance thermometer of response time 0.0002 sec. 
spatial distribution is found to be Gaussian at all distances, in 


The transverse 


agreement with previous temperature-wake measurements of a 


heated wire. Mean peak temperatures of the spots are deter- 
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mined by measuring the probability that the source will raise the 
temperature at the detector by more than a threshold value. 
These are in agreement with a theoretical solution which assumes 
a spatially uniform rate of strain over the volume of the spot. It 
is concluded that in the final form the heat is concentrated in a 
contorted thin layer, and that, following the spot, the shear pat- 
tern remains constant in type, decaying in magnitude aperiodi- 
eally with the turbulence. Method is limited at high Reynolds 
numbers by too rapid rate of cooling of the heat spots. 
L. M. Grossman, USA 


Aerodynamics of Flight; Wind Forces 


(See also Revs. 1270, 1308, 1371, 1443, 1463, 1474, 1527, 1548, 
1582) 


1499. Castles, W., Jr., and Gray, R. B., Empirical relation 
between induced velocity, thrust, and rate of descent of a helicop- 
ter rotor as determined by wind-tunnel tests on four model 
rotors, NACA 7'N 2474, 72 pp., Oct. 1951. 

Empirical relations between induced velocity, thrust, and rate 
of vertical descent of a helicopter rotor are established from 
wind-tunnel tests of four different 3-bladed rotors of 0.05 solidity 
and having NACA-0015 sections. These rotors had the following 
blades: (1) Constant-chord, untwisted; (2) untwisted with 3/1 
taper; (3) constant-chord and 12° linear washout; and (4) con- 
stant-chord untwisted, but of smaller radius (2 ft instead of 3). 
Results are presented as graphs showing nondimensional veloci- 
ties Ay against nondimensional rate of descent Az, rather than in 
usual form of Glauert’s curve of 1/f vs.1/F. This reviewer would 
like to point out that the new coefficients possess the following 
physical meaning: A, is the ratio of induced velocity to that of 
ideal rotor in hovering, while Az expresses the ratio of vertical rate 
of descent to that ideal value. For over 25 years the empirical 
relations of Glauert were almost the sole source of predicting 
helicopter performance in vertical autorotative or partial power 
descent. Present work, because of more refined testing methods, 
is a welcome addition to the literature on the subject. 

W. Z. Stepniewski, USA 


1500. Funk, J., and Binckley, E. T., A flight investigation of 
the effect of center-of-gravity location on gust loads, VACA 7'N 
2575, 18 pp., Dee. 1951. 

Study of the effect of airplane longitudinal stability on gust 
loads was accomplished by varying the center of gravity on two 
similar jet aircraft flying side by side. Low-level runs in gusty 
air were made at 200 and 450 mph. For half the flights, center of 
gravity difference between aircraft was 1.9°7 MAC (1.5 in.), for 
half, 6.6°% MAC (5.3 in.). Plane with 6.6°% forward c.z. showed 
10°; decrease in gust loads. Data were compared with calcula- 
tions by methods of VACA TN 2035. <A triangular gust was 
assumed, having a gradient distance corresponding to the most 
frequent distance from 1g to peak accelerations in flight. An 
11°, decrease in gust loads was computed for the same 6.6 for- 


ward shift. I. T. Welmers, USA 


1501. Benthem, J. P., Study on the frequency of gust loads, 
Nat. LuchtLab. Amsterdam Rap. 8 374, 34 pp., 5 tables, 35 figs., 
Dec. 1950. 

Report reviews all published data on gust loads available to the 
author and presents a clear discussion of those aspects of the 
material reviewed which affect the determination of the mean 
distance between gust peaks and the probabilities, in given flight 
distances (or times), of encountering gusts of various magnitudes. 
Some discrepancies in published discussions and methods are 
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mentioned and worth-while suggestions for improvement ar, 
made. The work discussed is principally that published jp 
American (almost entirely NACA) and German literature. 

The primary points of discussion are the definitions and proce- 
dures for counting gust peaks, a review of probability functions and 
methods of normalization and extrapolation, procedures used to 
convert from measured accelerations to “effective gust velocity. 
procedures and definitions used in determining gust spacing, and 
methods for utilizing V-G recorder data to determine spacing 
gust peaks. 

Author states that the NACA concludes, on the basis of jr 
test results, that the number of velocity peaks encountered in g 
given distance is inversely proportional to the mean chord (¢ 
Using this relation and accelerometer data obtained from Germa; 
and American commercial flights, the NACA obtains a mes: 
distance between peaks equal to 110¢. By a direct peak count, 
Kaul obtains a mean distance of 677 ft. In both eases, however 
an appreciable range was found in the limits for these values 

Author points out that a more reliable estimate should |, 
obtainable from the probability analysis of VG data (the amount 
of VG data being about 40 times greater than the availab| 
accelerometer data). Using the available VG data, he obtained « 
mean-distance-between-peaks value of 300c, assuming the mi 
distance proportional to ¢, and the value of 3168 ft neglecting this 
assumption. The range in the limits for these values is show: 
be much smaller than in the NACA method. Furthermon 
Benthem concludes that the NACA did not have sufficient data t 
assume the mean distance to be proportional to the mean chord 
Benthem’s arguments and his probability analysis of the VG dats 
appear reasonable, although he does point out that Donely es 
dently had attempted a somewhat similar statistical analysis 
the VG data and had concluded that the results were faulty 
some unexplained reason. 

Author discusses the use of the “effective gust velocity” 
cept for reducing acceleration data to gust velocity data, ai 
points out the assumptions made and the discrepancies whic! 
sult. Part of the discussion centers about the fact that the us: 
these methods results in a conclusion that the gusts which have pes 
“effective gust velocities’ have gradient distances from margin | 
peak which average about 10 wing chords for each size of airp!a 
This discussion could have been carried further as follows: 1! 
present method, which was logically derived and was no dou!’ 
chosen for its simplicity, does produce certain strange results a! 
concepts such as mentioned above. Also, there are further un 
tainties involved in determining gust-velocities for superimpos' 
peaks, and care must be taken to apply these gust data to new « 
signs using assumptions which are appropriate to those used it 
determining the “effective gusts.” With recent improvemen! 
in statistical methods and techniques for handling airplane dynam- 
ics, it may be possible to find a technique which will permit 
reduction of aeceleration data to actual peak gust-velocity dat 
If such a method ean be found which does not entail too mu! 
additional work, it would be quite worth while, since it wow 
eliminate many of the subtle aspects involved in present methods 
which have caused much uncertainty and discussion, and si! 
data on actual peak gust velocities and gradients could be mo: 
easily applied to new design probleins, especially where aeroe|as\c- 
ity is involved. Herbert R. Lawrence, | >\ 


1502. Slotboom, J. G., Some fundamental considerations 02 
the propulsion of aircraft (in Dutch), Ingenieur 63, 42, L.A0-b.9% 
Oct. 1951. 

After a brief review of momentum and energy equations, poe! 
required for level flight of two-dimensional body is derived ! 
terms of wake velocity. Result is compared with power requir“ 


VW 


in case wake velocity is restored by power unit. A 10°, pow” 


tectios 
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150° 
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( iyetion is calculated. Next chapter gives calculation of air- 

in oy drag and thrust reduction caused by feeding some boundary- 

- to jet engine. Numerical results reveal that, if flow 

tion in engine intake can be avoided, feeding boundary- 

id ver air to engine improves fuel economy up to high speeds. 

10 | duence of 1° reduction in intake efficiency on thrust is 
ited to be 0.5°;% at 500 kts true airspeed. 

equations are also applied to helicopter with a compressor 

of ‘uselage delivering air to blade tips and to helicopter with tip 

L. R. Lucassen, Holland 


1503. Bird, J. D., and Jaquet, B. M., A study of the use of 
experimental stability derivatives in the calculation of the lateral 
jisturbed motions of a swept-wing airplane and comparison with 
fight results, VACA TN 2013, 79 pp., Jan. 1950. 

In veneral, the agreement between the calculated and measured 

s of the airplane considered was good when the effects of 

trol movements were taken into account. The greatest 
vreement oecurred at lift coefficients where Reynolds number 
on the experimental derivatives would be expected to be 

oh, which for the case considered was for lift coefficients above 

t 0.8 when wing slots were used. The nonlinear effects of 
leslip for this airplane were not very significant for the motions 
nsidered, which generally involved sideslip angles less than 10°. 


From authors’ summary 


1504. Jacobs, W., The induced sidewind behind swept 
wings at subsonic velocities, Flygtekn. Férséksanst. Medd. 41, 24 
vI- 1051. Kr. 2.50, 

\rticle develops a method (involving also compressibility cor- 
tions) devised in previous publications of author [see AMR 
4, Rev. 834; also Habil Schrift. Techn. Hochschule, Braunschweig}, 
the caleulation of induced sidewind behind yawed swept 
ngs. Results are given in a number of graphs of the “influence 

tions” involved in the method. 

A. van Heemert, Holland 


1505. Jacobs, W., Jng.-Arch. 19, 6, p. 400, 1951. 
Correction to paper reviewed in AMR 4, Rev. 4257. 


1506. Tribus, M., Intermittent heating for aircraft ice pro- 
tection with application to propellers and jet engines, 7'rans. 
\SWE 73, 8, 1117-1130, Nov. 1951. 

Using electric analog, paper presents and solves equations for 

‘ermittent heat transfer during icing of propeller blade. Author 
hows that, when using intermittent heating, energy required for 

prevention decreases with icing rate. It is also shown that 
minimum energy is required for ice prevention when large amounts 

‘power are applied for short time intervals. Deicing of a jet- 
igine guide vane is also investigated by means of the electric 
nalog, and power requirements are calculated for a typical in- 
An appendix outlines calculations to permit adjust- 
of thermal analyzer. 


t 


1] 
Lwation, 


A. F. W. Langford, Australia 


1507. Weiner, F., Further remarks on intermittent heating 
- ‘or aircraft ice protection, 7'rans. AS WE 73, 8, 1131-1137, Nov. 
6 5] 
Paper considers deicing power requirements when using conduc- 
si “ve coating on propeller blade and when using abrasion re- 
film on blade. Methods and equations reported are the 
ved “sie as In paper by Tribus (see preceding review). 


A. F. W. Langford, Australia 
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1508. Miles, J. W., On downwash corrections in unsteady 
flow, J. aero. Sci. 17, 4, p. 253, Apr. 1950. 

A note presenting a simple method for estimating the unsteady- 
flow effect on the dynamic stability derivatives of the time lag in 
the wing downwash sweeping over the horizontal tail. 

Harvard Lomax, USA 


1509. Miele, A., Calculation of the horizontal speed of con- 
ventional and jet-propelled planes in subsonic and transonic 
flight (in Spanish), Rev. Fac. Cienc. Exac., Fis. Nat., Univ. Nae. 
C'érdoba 13, 1, 91-139, Jan.-Mar., 1950. 

Paper deals with the determination of the level speed of air- 
craft. For subsonic flight, a simple graphical method is developed 
for conventional airplanes equipped with constant-speed  pro- 
pellers, and an analytical one useful for jet aireraft. The problem 
becomes more difficult in transonic flight. Due to compressibility 
effects, only a graphical solution is possible. 

Calculations appear to be easier for jet airplanes. 

P. Cicala, Argentina 


1510. Palme, H. O., and Stark, S., An approximate method 
for the determination of the increase of maximum lift on thin 
profiles due to trailing edge flaps, Roy. Jnst. Technol., Div. Aero., 
Stockholm, KTH-Aero TN 18, 9 pp., 1950. 

An analytical method is introduced which will permit the 
approximate evaluation of the maximum lift of a thin airfoil with 
a trailing-edge flap. The simple equation developed is applicable 
if knowledge of the maximum lift of the airfoil without the flap is 
available as well as the no-lift angle of the airfoil with the flap 
extended. An example is given which shows how this can be 
applied to the work on suction airfoils where it is necessary to de- 
termine the amount of suction required to obtain maximum lift 


when a flap is applied. tobert S. Ross, USA 


1511. Becker, L., Gyro pickoff indications at arbitrary plane 
attitudes, J. aero. Sci. 18, 11, 718-724, Nov. 1951. 

The error-sensing device most often used in present-day air- 
gen- 
erally gives pickoff indications at arbitrary plane attitudes for 


craft having autopilot control—free or displacement gyros 
small deviations from these attitudes, which are functions not 
only of the departures about the axes that these pickoffs are sup- 
posed to detect, but also of the departures about the other two 
axes. These functional relationships are calculated for a common 
arrangement of vertical and directional gyros for an arbitrary 
attitude of the plane and various special attitudes which might 
occur in maneuvers. In the general case, the resolution of the 
pickoff signals to feed correctly the autopilot servos for stabiliza- 
tion purposes is indicated. Gyro interactions which would impair 
stabilization are shown to exist. 
From author’s summary by Andrew Vazsonyi, USA 


1512. Stewart, R. M., A simple graphical method for con- 
structing families of Nyquist diagrams. ./. wero. Sci. 18, 11, 767 
768, Nov. 1951. 

Given n variable parameters A, in a control transfer function 
of form 


as 1 Sr ‘i ~~ —* aii 
Jol Jw) + aK vVJAJw —yem K LAK mY vm\ J® ) 


author shows that Nyquist diagram determining stability of 
whole system for arbitrary A, is obtained simply after 2” basic 
graphs are mapped. Method seems very useful when n is small, 
say 2, for surveying effects of different A, values. 

J. M. Evans, Australia 
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Aeroelasticity (Flutter, Divergence, etc.) 
(See also Revs. 1304, 1472, 1484) 


1513. Serbin, H., and Costilow, E. L., Application of re- 
sponse function to calculation of flutter characteristics of a wing 
carrying concentrated masses, VACA 7’\N 2540, 52 pp., Nov. 
O51. 

Method is indicated for solving nonconservative dynamic SYS- 
tems by means of a harmonic response function expressed in 
terms of direct and conjugate modes. Harmonie response fune- 
tion is defined as the deflection of the system under the action of 
harmonie external forces. Conjugate modes are obtained in the 
same manner as direct modes except the adjoints of the inertia- 
Method is 


applied to calculating the change in flutter speeds and character- 


plus-aerodynamic and elastic force matrixes are used. 
istics of a wing caused by adding concentrated and distributed 
Inasses at various span positions. These results are compared 
with previously determined test and calculated values. 
\uthors state that numerical procedures are used to illustrate 
scope of method rather than to stress current practical usefulness. 
M. V. Barton, USA 


1514. Halfman, R. L., Johnson, H. C., and Haley, S. M., 
Evaluation of high-angle-of-attack aerodynamic-derivative data 
and stall-flutter prediction techniques, \ ACA 7.\ 2533, 154 pp., 
Nov. 1951. 

Paper is the latest known comprehensive study of flutter at 
high angles of incidence and represents the first systematic ap- 
proach to the determination of the aerodynamic derivatives for 
stall-flutter condition. Although somewhat restricted in range of 
variables, the results have verified the effects of airfoil shape, 
Reynolds number, and reduced frequency on the aerodynamic 
forces and moments. 

Authors have surveyed and extended previous experimental 
investigations of stall flutter and have developed a semi-em- 
pirical method of prediction of the variations in pitching moment 
with shape, reduced frequency, amplitude of motion, and initial 
Analysis of data indicates the major effects 
small 


angle of attack. 


of changes of torsional damping, phasing between 
translational motions coupled with large torsional deflections, 
and nonsinusoidal reactions at the stall and approach to the stall. 
A useful variable, Qincidence — Q@stan, simplifies comparison of 
various conditions. No experimental verification was found to 
substantiate the existence of instability in a purely translational 
mode for realistic values of reduced frequency, although this type 
of flutter is commonly noted in gas-turbine compressors. 

Reviewer believes that a substantial contribution to the knowl- 
edge of general characteristics of stall flutter has been made by 
this report. It is regrettable that the frequency and velocity 
ranges do not correspond more closely to those of current designs 
It is hoped that further experi- 


mental investigations will rectify this situation by the inclusion 


in compressors and propellers. 


of the effects of axis-of-rotation, location, thickness ratio, and 
Reviewer cannot agree that further studies of pure bend- 
ing flutter at the stall will not prove fruitful. 

James B. Duke, USA 


caml er, 


1515. Serbin, H., The response of an aerodynamic system 
under external harmonic force, J. appl. Phys. 22, 11, 1307-1315, 
Nov. 1951. 

\uthor uses a compact notation to develop the equations of 
vibratory motion which are applicable to aircraft structures. 
Response of system to a set of harmonic forces is expressed in 


terms of the characteristic number and modes of the homo- 
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geneous equations. [Equations are applied to assessing the offee; 
of an additional degree of freedom upon the flutter speed. 4 
numerical example of this technique is presented. 

James W. Mar, |'S\ 


Propellers, Fans, Turbines, Pumps, etc. 
(See also Revs. 1437, 1438, 1446, 1485, 1487, 1505, 1506, 1552 


1516. Reese, H. R., and Carlson, J. R., Thermal performance 
of modern turbines, Ann. Meeting ASME, Atlantie City, \ 
1951. Paper no. 51—A-81, 11 pp., 17 figs. 

Authors present a useful summary of steam-turbin 
formance in the larger size 3600-rpm machines, as reflec 
their heat rates. This serves as a supplement to their conipa 
previously published Steam Power Plant Planning Guide, 
is presumably on a comparable basis. 

Ixamination of the curves shows them to be conservativ: 
respect to the guaranteed performances of modern units 
sizes considered, and so the curves should be used only | 
liminary evaluation of various steam conditions and size o! 
Final power-plant calculations should always be base: 
guaranteed performance for the unit or units selected, ol} 
from the turbine manufacturers. Data are presented i: 
and readily usable form, but the assumptions made whic! ) 
stated in the paper must be kept in mind in using the dat 
particular, the power required by the boiler feed pump sand t 
rise in liquid enthalpy due to compression, which have n 
taken into account in the heat rates given, have a combi: 
effect of increasing the heat rate approximately 1°) per L000 
initial pressure on nonreheat turbines and 0.8°7 per 1000-1! 

This also affects the com; 
between reheat and nonreheat units. 


pressure on reheat turbines. 
It should also be pointed out that a reheat pressure of 25 veloci 

the initial pressure is lower than customary for the 1250 a1 

psig units and higher than for most of the 2400 psig u 

service. Also the final feedwater temperature given in Table II! 

is higher than would be provided by a heater extracting 

from the line to the reheater, which is the usual arrange: 

Apparently reheat and nonreheat units both have the sa: 

haust loss in BTU/Ib, which, with the limited number of si 


exhaust ends provided by the turbine manufacturers, is 
usual situation. 

Paper includes correction factors for superheat, initial pre=> 
initial temperature, number of heaters, and top heater ter! 152 


t 
4 


difference and exhaust pressure. In addition, authors give 

eut methods for calculating approximate heater and conlets' 229-2 

flows, while the throttle flow can be derived readily from t} if 

rates and feedwater temperatures. 
This paper should be read by all those interested in stea! 


bines and steam power plants. A. O. White, Us\ 


1517. Pfleiderer, C., The sonic limit for centrifugal com- 
pressors (in German), ZV D/ 92, 6, 129-133, Feb. 1950. si 
Turbocompressors with high pressure rise per stage sho 


so designed that the largest local relative velocity is close | i 152 
not in excess of the velocity of sound. Equations are «i peller 
analyze the limitations given by the sonic velocity. Th 

includes equations for the highest local relative velocit | 
optimum blade entrance angle, the speed, and basic dimensi.''> \ 


both axial and centrifugal compressors. 

By means of some reasonable and simplifying assumpt! 
complex problems of the maximum local velocity ar 
analytically. It is assumed that the largest local velocit) 


close to the blade inlet. The maximum local velocity 
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rom the mean velocity in the outer streamline by means of a 
ient which is taken from experience on both compressor 
It is assumed that the blade 
uration downstream of the inlet does not alter the maximum 


vitation problems of pumps. 
elocities. The local change in volume and the function of a 
ensional factor for the sonic limit are analyzed as function 
This analysis indicates that the 

im entrance angle is a function of the sonic velocity. For 
! id air, an entrance angle on the order of 32° will result in 


blade entrance angle. 


im conditions both for centrifugal and anial-flow com- 
s. Author further proves that the results are also valid for 
vhere the absolute velocity of the flow enters with a rota- 
‘component. The method is quite ingenious and is valid for 
refully explained assumptions. It should be pointed out 
ther and more complex flow patterns are possible, which do 
| within the assumptions made by author. 


H. kK. Sheets, USA 


1518. Schairer, G. S., Performance characteristics of jet 
nozzles, 3rd Anglo-Amer. aero. Conf., Brighton, Sept. 4-7, 1951, 
ero, Soe. 155-176, 1951. 
(omprehensive experimental study of flow characteristics in 
es. Data include convergent nozzles, convergent-divergent 
mixed-flow nozzles (i.e., combined internal and external 
is in the case of airplane jet nozzles), variable area noz- 
both tap and plug types for area regulation; and 
nozzles (i.e., two nozzles arranged in series). Finally, 
includes experimental temperature patterns in jet f 
hen the jet is at different heights above the ground. Per- 
1 
+} 


Hsuan Yeh, USA 


© paper highly informative. 


1519. Miesch, H., Graphical method for the construction of 
velocity triangles (in German), Schweiz: Bauztg. 69, 47, 659-661, 
Nov. 1951. 

\ssuming uniform meridional velocity, free vortex flow, and 
nt work for all radii, author presents graphical methods for 
ustruction of velocity diagrams in some accepted and some 
nondimensional parameters for axial-flow compressors with 
vanes. Used with discretion close to the design point, 

ilso help to visualize the flow picture for varying described 
ions such as throttling or adjustable blades. 
Aladar Hollander, USA 


1520. Smith, R. A., Theory and design of simple ejectors, 
. aspects of fluid flow,’ London, Edward Arnold & Co., 
22-241, 1951. 50s. 
formulas are given for the pressure rise in two types of ejector. 
first case, the actuating and induced fluids are both air, and 
In the 
‘ase, the actuating fluid is a vapor and the induced fluid a 
Opti- 
Some experimental results are in- 


nsity changes during the mixing are negligible. 


', and all the vapor is condensed during the mixing. 
rea ratio is determined. 
N. Holm Johannesen, England 

IS2t. Abe, S., On the mutual interference between the im- 

peller and the guide vane of axial flow pumps or fans (in Japa- 

Rep. Inst. high Speed Mech., Tohéku Univ. 4, 38, 22 pp., 
951. 

thod is stated for calculating theoretically the effects of 

tual interference, assuming that the flow through the im- 

nd the guide vane is approximately similar to the potential 

ough the two equivalent streets of vortex sheets—one of 

For the equivalent street of 

sheets, one is taken that has the same values of the no-lift 


oving and the other resting. 
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angle, lift coefficient, and moment coefficient as those of the 
corresponding blade elements. 

The lift acting upon the blades of the impeller and the guide 
vane is shown to vary periodically due io the said interference; 
the amplitude of variation increases rapidly as the gap between 
the impeller and the guide vane becomes smaller. Some numeri- 
cal calculations are carried out for comparison with experimental 


results, From author's summary 


1522. Schmidt, R., Influence of atmospheric pressure and 
temperature on performance of jet aircraft (in Spanish), Crenc. y 
Técen. 117, 592, 139-168, Oct. 1951. 

Formulas and charts are derived to estimate, under con- 
venient engineering assumptions, the effeets of variations of ex- 
ternal pressure, temperature, and velocity on the thrust of a jet- 
engine. The obtained results are used to evaluate how take-off 
rate of climb are in- 
With regard to level speed, 
compressibility effects are taken into consideration. 


Angelo Miele, Argentina 


distance, unaccelerated level speed, and 
fluenced by the atmospheric state. 


Flow and Flight Test Techniques 
(See also Revs. 1472, 1496, 1498) 


1523. Stevinson, H. T., and Connock, S. H. G., An airborne 
recording tachometer, Vu/. Fes. Covnc. 
Re p. MR-1 ‘. 3 Pp.; s figs., Oct. 1050. 


The design, construction, and calibration of an engine-speed 


Canad. mech. BK) qnq. 


recorder operating off a 3-phase, 2-pole a-e tacho-generator are 
presented. This instrument uses the Maxwell frequency bridge. 
A high-speed relay driven at the tacho-generator frequency econ- 
nects a metering condenser into one arm of the bridge during one- 
half eyele, and during the next half-eyele the condenser is dis- 
Contact the 


ce mdenser 


arcing in 
the 


The accuracy of the 


charged external to the bridge circuit. 


switching is practically eliminated by limiting 

charge current to approximately 1 amp. 

instrument is +3 rpm in a range of 8000 rpm. 
Circuit diagram and calibration charts are given. 


Byron FE. Short, USA 


1524. Cunsolo, D., Calculation of the shape of a two-dimen- 
sional supersonic nozzle in closed form (in Italian), Acroteenica 
31, 4, 225-230, Aug. 1951. 

Author 
make supersonic nozzles with straight axes, which requires com- 


decries illogical propensity of tunnel designers to 
plicated laborious calculations that are approximate at best and 
grow worse toward tail-end of the effuser. He shows how easv it 
is to obtain several thoroughy satisfactory designs by letting the 
flow expand around a corner in a kinked tunnel, for which the 
simple Prandtl-Mevyer relationship produces an exact closed-form 
definition of the required tunnel wall, with no decrease of ac- 
curacy anywhere. 

It is not necessary that the turning of the whole flow actually 
take place around a sharp corner, but, rather, circular arc, para- 
bolie are, or numberless other arbitrary shapes of corner can be 
used (although author remarks that the latter are academic, once 
the extreme constructional simplicity of the circular are is availa- 
ble). Even 
aligned axially with the throat is amenable to simplified treatment 


the case of a tunnel having the working section 
by this method through use of the trick of combining three bends 
of proper angle, alternating in direction. Calculations are in- 
cluded to show just how much longer effuser will be using this 


3-kink method, over what would result from conventional method 
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of characteristics solution for this artificially restricted aligned 
case, 

Reviewer believes it would enormously simplify the flexible 
wall design of an infinitely variable Mach number tunnel, such as 
recently described by Dhawan and Roshko [AMR 4, Rev. 4280] 
if author’s methods were employed to construct a kinked tunnel 
which would swing around its sharp corner (or its circular are 
bend). The working section could preferably remain fixed, 
while the upstream subsonic part could slide in a large plenum 
chamber. Likewise, when used in reverse flow, such simply cal- 
culated shapes could be effectively employed as variable-are: 
diffusers for scoop installations on supersonic aircraft. 

This report is available as a Cornell Aeronautical Laboratory 
R. H. Cramer, USA 


Translation. 


1525. Merle, M., Mile., Use of ultrasonic waves for study of 
an aerodynamic field (in French), Acustica 1, 3, 104-108, 1951. 

Paper describes how quantitative measurements can be made 
in a high-speed air stream by use of ultrasonic waves. A narrow 
beam of ultrasonic waves is directed across the air stream, normal 
to direction of flow. A conventional schlieren system is used, with 
direction of light beam normal to ultrasonic beam and to air 
stream. Light source for the schlieren system is modulated at 
same frequency as ultrasonic generator, so that waves appear sta- 
tionary and can be observed or photographed. From observed 
changes of wave length (at constant frequency ), variations of tem- 
perature in the air stream can be determined. Hence, if flow can 
be assumed isentropic, variations of pressure, density, etc., can 
be found. Mach number can also be found directly, from ob- 
served inclination of wave front. 

Preliminary experiments, made with an ultrasonic beam of fre- 
quency 23 ke/s, show that the method is a promising one, but for 
accurate work a considerably higher frequency would be re- 
quired. Reviewer points out that in some experiments the 
presence of ultrasonic waves would alter conditions of flow, e.g., 
by causing transition in a laminar boundary layer. 

W. A. Mair, England 


1526. Bradfield, W. S., and Yale, G. E., Small pitot tubes 
with fast pressure response time, ./. aero. Sci. 18, 10, 697-698, 
Oct. 1951. 

Paper describes techniques of producing probes considerably 
smaller than '/;-in. diam and having an orifice of approximately 
0.010 in X 0.001 in. A typical response time is from 5 to 7 see for 
21-in. mercury. Probes were used to obtain velocity profiles in a 
laminar boundary layer of only 0.4-mm thickness. 

George Rudinger, USA 


1527. Russell, W. R., Gracey, W., Letko, W., and Fournier, 
P. G., Wind-tunnel investigation of six shielded total-pressure 
tubes at high angles of attack. Subsonic speeds, VACA 7'N 
1530, 25 pp., Nov. 1951. 

Modified Kiel (VACA 7M 775) tubes were studied at angles of 
attack between —30 to +65° and at five Mach numbers from 
0.26 to 0.95. Curved entries for the Venturi were found to be 
superior to the conical entry of the Kiel design. At WM = 0.26, 
the tube with the bluntest curved entry had a range of +63° over 
which the error was less than one per cent, as compared with +41° 
for the Kiel design. Varying the probe position in the shield and 
increasing the internal area had little effect. The use of a 10°- 
slant profile extended by 9° the positive angle of attack. Increase 


in Mach number from 0.26 to 0.90 resulted in a 4° decrease in the 
angle J. M. Robertson, USA 
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1528. Malavard, L., and Duquenne, R., Study of lifting sur. 
faces by rheoelectric analogies (in French), Rech. aéro. no. 23, 3- 
12, Sept.-Oct. 1951. 

A “lifting-surface calculator” is described which utilizes the 
analogy between the electrostatic potential in a homogeneoys 
conducting medium and the velocity potential in an incom. 
pressible fluid. The wing and wake are represented by electrodes 
touching the surface of a weak electrolyte. Some results obtained 
with the calculator are presented for the lift distribution and Joca) 
centers of pressure due to angle of attack and due to flap and 
aileron deflection for some rectangular and sweptback wings 
These results are shown to be in good agreement with those ca|- 
culated by Falkner’s method. The iterative solution used with 
the calculator is said to require !/2; to 2 hours, depending on the 
number of electrodes and the nature of the angle-of-attack cis 
tribution. 

Reviewer feels that the analogy calculator has several ad- 
vantages compared to Falkner’s method; it does not require the 
grouping of lifting elements used in Falkner’s method to reduce thy 
numerical work, and it readily permits a closer spacing of lifting 
elements in regions of particular interest, such as the root of 
swept wing. The main advantage of the analogy technique over 
analytical methods is probably that it is capable of solving prob- 
lems which cannot be treated easily by these methods, such as 
the problems of wind-tunnel or fuselage interference on a lifting 
surface, of the mutual interference between non-coplanar sur- 
faces, of the effects of nonplanar wakes, and, possibly, of lifting 


surfaces of oscillatory motion. F. W. Diederich, USA 


1529. Elrod, H. G., Jr., and Fouse, R. R., An investigation of 
electromagnetic flowmeters, Ann. Meeting ASME, Atlantic City 
Nov. 1951. Paper no. 51—A-79, 14 pp. 

Report enlarges knowledge of the characteristics of electro- 
magnetic (I2M) flowmeters and gives some experience in thet 
operation. Of the devices and methods for measuring flow 
velocity of conducting fluids, e.g., of molten corrosive metals 1 
small sizes of conduits, the EM flowmeters appear to possess tly 
greater number of advantages. 

Principle is as follows: The fluid passes through a uniforn 
magnetic field in a tube made of nonmagnetic material. An EM! 
is thereby generated normal to both the fluid motion and th: 
direction of the magnetic field. This EMF is directly proportiona! 
to the volumetric-mean fluid velocity. The theory given in a 
appendix has been checked experimentally by tests with flowing 
mercury. Experiments were made with a-c and d-c flow meters 
and with both conducting and nonconducting tube walls. The 
mean value of deviation between flowmeter theory and experi 
ment was about 4%. 

The EM flowmeter described here is reeommended by authors 
because of the simplicity and reliability of its operations. 

Ernst Eujen, Germany 


1530. McLellan, C. H., Exploratory wind-tunnel investiga- 
tion of wings and bodies at M = 6.9, .J. aero. Sci. 18, 10, 641-645 
Oct. 1951. 

Results of an exploratory investigation of wings and bodies a! § 
Mach number of 6.9 in the Langley 11-in. hypersonic tunnel at 
presented. Foree data were obtained on a square and a triangle 
planform wing having 5°, thick diamond sections, on a circus! 
cone-cylinder body, and on a semicircular cone-cylinder 0d) 
Pressure-distribution data were also obtained on the square pla" 


form wing and the circular body. The results have been compa! 
The 





with calculations made by various theoretical methods 
more exact theoretical treatments gave over-all force values ! 


good agreement with experimental results. Measured press 
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sutions departed appreciably from calculated results in some 
ecause of the influence of boundary layer. 
From author’s summary by Walter G. Vincenti, USA 


1531. Murphy, J. S., and Phinney, R. E., Visualization of 
boundary-layer flow, J. aero. Sci. 18, 11, 771-772, Nov. 1951. 
This is a variation of the ‘‘china-clay’’ method introduced some 
- ago in England. <A surface coated wth china clay appears 
vhen wet and white when dry. Since drying depends on 
‘e of evaporation, and this in turn depends on velocity near the 
surface, the light and dark regions distinguish, for example, re- 
gions of laminar and turbulent flow. The variation consists of 
.ypplving a film of china clay composed of clay mixed with a 
bonding agent and a volatile liquid. Under the action of stresses 
arising from air movement at high speeds, the particles arrange 
emsclves in streaks while drying, showing flow direction. The 
ethod is useful in studying three-dimensional effects, shock re- 
fection, boundary-layer transition, flow separation, tunnel block- 
ng, and interference effects. G. B. Sechubauer, USA 


1532. Malotaux, P. C. A., Denier van der Gon, J. J., Yap 
Kie Jan, A method for qualitative boundary-layer investigation 
by means of hot wires without disturbing the flow (in Dutch), 
l'echn. Hogeschool, Delft Rapp. VTH-45, 25 pp., May 1951. 

{ method is 
boundary laver without disturbing the flow around the wing. A 


described for determining transition of the 

hot wire is placed below a statie pressure orifice of the wing sur- 

In this way, fluctuations of the velocity in statie pressure 

e are transformed to electrical voltage fluctuations which can 

e observed by an oscillograph. Detailed description of ap- 

paratus is given. Measurements may be combined with the 

usual measurements of chordwise pressure distribution and wake 
casurements of the profile drag. 

Results of full-seale flight tests indicate that transition can be 


reattachment of the flow as a turbulent one, as well as by local 
listurbanees causing oscillations of a frequeney for which the 


ndary laver is unstable. F. W. Riegels, Germany 


Thermodynamics 
(See also Revs. 1274, 1275, 1577) 


1533. Himpan, J., A new thermic equation of state. I (in 
German), Z. Phys. 131, 1, 17-27, 130-135, 1951. 

\n equation of state containing four adjustable constants is 

posed: [p +a/(T"V (V — b))](V — C) = RT. The equation 

is no theoretical foundation. 


: t } 
oO 


By adjusting the constants so as 
tain the right values for critical temperature, pressure, and 
volume and Boyle temperature, a reasonable representation of 
experimental PV T-data is obtained. 
H. C. Brinkman, Indonesia 
| 1534. Gokhshtein, D. P., Role of the entropy increase in the 
analysis of heat processes (in Russian), Zh. tekh. Fiz. 21, 9, 1121 
136, Sept. 1951. 
’ The relation of entropy increase to available energy is intro- 
The advantages of the use of 
‘ailable energy as a concept for energy loss and of available 
‘ergy for reference evaluation are discussed with particular em- 
phasis on the analysis of the Rankine and vapor-compression re- 
frigeration cycles. No reference is made to related work in 
\meriea and western Europe, although the results duplicate work 
of Darrieus, Keenan, and others. 


n a conventional manner. 





Newman A. Hall, USA 
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1535. Vidal, J. M. T., Dilatation of bodies by heat (in 
French), C. R. Acad. Sci. Paris 233, 3, 228-230, July 1951. 


1536. Vidal, J. M. T., Transformation of anisotropic bodies 
by heat (in French), (. R. Acad. Set. Paris 233, 1, 24-26, July 
1951. 

1537. Vidal, J. M. T., Thermometric scales and expansion 


coefficients (in French), C. R. Acad. Sei. Paris 233, 6, 469-471, 
Aug. 1951. 


1538. Shepherd, D. G., Review of combustion phenomena 
for the gas turbine, 7'rans. ASME 73, 7, 921-932, Oct. 1951. 


1539. Bailey, N. P., Flow and combustion stability, Ann. 


Meeting ASME, Atlantie City, Nov. 1951. Paper no. 51—A-83, 
35 pp. 
Author introduces concepts of ‘‘static’’ and ‘dynamic’ sta- 


bility, discussing simple mechanical system. Subsequently he 
derives static stability limits of mass flow for following systems: 
plenum-chamber, furnace smokestack; 


system; and combustion chamber with fixed fuel input. 


fuel-injection 
Finally, 
dynamic stability criterion for blower combustion-chamber- 


Blower 


nozzle combination with fixed fuel input is derived in terms of 
slopes of blower and nozzle-pressure mass-flow characteristics. 
Results are compared with experimental data. 

George H. Markstein, USA 


1540. Kippenhan, C. J., and Croft, H. O., The effect of high 
frequency sound waves on an air-propane flame, Ann. Meeting 
ASME, Atlantic City, Nov. 1951. Paper no. 51—A-112, 6 pp., 4 
figs. 

High-frequency sound waves in the ultrasonic range from 
26.4-57.5 keps were applied from a Hartmann-type generator to 
the gas mixture column and combustion zone of an experimental 
burner. The sound waves had little or no effeet on the normal 
A change of 
laminar combustion-zone configuration from the normal cone to a 


flame velocity of turbulent and laminar flames. 


flattened bow] shape was observed while the turbulent flame 
lifted from the burner rim and burned with considerable agitation. 
Soth flames possessed a high degree of stability against blowoff or 
flashback. J.C. Wisdom, Australia 


1541. Fenn, J. B., Lean flammability limit and minimum 
spark ignition energy, /ndust. Engng. Chem. 43, 12, 2865-2869, 
Dee. 1951. 

Study of the lean-limit flame temperatures was done in connec- 
tion with operation of ramjet burners. It was found, by assuming 
that the combustion reaction was second order with respect to the 
reaction rate, that a correlation between minimum spark-ignition 
energies and lean-limit flame temperatures could be obtained. 
Values of the over-all activation energies for the explosion reac- 
tion of fuel with oxygen were obtained. The article supplies a 
table of ignition energy and lean-limit data for 60 different. fuels. 

L. M. Tichvinsky, USA 


1542. Agarwala, B. K., and Auluck, F. C., Statistical me- 
chanics and partitions into nonintegral powers of integers, Proc. 
Camb. phil. Soc. 47, part 1, 207-216, 1951. 

As a generalization of various partition problems connected 
with statistical mechanics, the following one is attacked: Let q 
be a given positive integer, and o a positive number not neces- 
sarily integral. Find the number c(q, 7) of solutions (a), a2, aa, 

.) of the inequality 





subject to the condition 1 S a; S as .... Also, find the number 
e*(q, 7) of solutions of the same inequality subject to 


1 <a, < @: 


The appropriate thermodynamic assembly corresponding to 
the partition (generating) functions p(q, 7), p*(q, 7) of c(q, a), 
e*(q, ©), respectively, is one obeying the Bose-Einstein or Fermi- 
Dirac statistics, and containing an indefinite number of similar 
particles, the energy levels of an individual particle being given 


by ¢, = ar’ (r = 1, 2, 3,...). 


Appropriate expressions are ob- 
tained under special assumptions. 


('ourtesu of Mathematical Reviews B. O. Koopman, USA 


1543. Ono, S., Statistical thermodynamics of critical and 
surface phenomena. III. A theory of lower critical solution phe- 
nomenon, Wem. Fac. Engng. Kyushu Univ. 12, 2, 201-213, Sept. 
1950. 

Using partition functions, an approximation derived in previous 
parts of the memoir |. Wem. Fac. Engng. Kyushu Univ. 19, 195-255, 
1047; 12, 1, 1-8, 1950] is extended to a calculation of changes in 
With this 


result, the existence of a lower critical solution temperature is 


free volume with concentration in binary solutions. 
deduced. It is noted that the deduction is not valid for certain 
systems (e.g., nicotine and water) where the onset of free rota- 
tions due to disruption of hydrogen-like bonds, as was suggested 
by Hirshfedler, Stevenson, and Eyring [J. chem. Phys. 5, p. 896, 
1937], probably governs the phenomenon. 

Knox Millsaps, USA 


1544. Golaz, P., and Sirieix, M., Study of the diffusion of an 
incompressible gas flow in case of a sudden enlargement (in 
French), Rech. aéro. no, 23, 27-34, Sept.-Oct. 1951. 

Paper gives experimental results in using sectionalized guide 
ring to effect, with minimum loss, an abrupt divergence in a sub- 
M. J. Goglia, USA 


sonic jet. 


1545. Kestin, J., and Glass, J. S., The rapid discharge of 
gases from vessels. An explanation of discrepancies between 
calculation and experiment explained by the application of wave 
theory, Aircr. Engng. 23, 272, 300-304, Oct. 1951. 

Paper deals with the rapid discharge from vessels 
in particular, the correla- 


as might 
occur in internal combustion engines 
tion of the caleulated and the actually obtained values. The 
quasi-steady theory presently used is reviewed, and it is indicated 
that large coefficients of discharge must be used if the computed 
values of discharge are to be as large as the actual discharge. An 
analytical method based on wave-propagation theory is de- 
veloped for a semi-infinite vessel. In this approach it is supposed 
that changes in state do not take place instantaneously through- 
out the evlinder, but propagate through it at the speed of sound. 
It is assumed that the changes are not polytropic but are isen- 
tropic. It follows as a consequence that the velocity of approach 
Thus, values for the discharge 
may be computed which are higher than those obtained by the 


cannot be neglected justifiably. 


quasi-state theory, and which may agree more closely with the 
results obtained experimentally. The results of very limited ex- 
periments are presented qualitatively to substantiate the con- 
clusions of the proposed theory. Reviewer believes that the 
proposed method is an interesting approach to an important 
problem, but he feels that considerable more work—both analyti- 
remains to be done. 


A. B. Cambell, USA 


cal and experimental 


Heat and Mass Transfer 
(See also Revs. 1276, 1280, 1320, 1505, 1533, 1534, 1584, 1586) 


1546. Rankine, A. O., Experimental studies in therma! con- 
vection, Proc. phys. Soc. Lond. (B) 63, part 4, 364B, 225-25) 
Apr. 1950 = (A) 63, part 5, 865A, 417-448, May 1950. 


1547. Rogers, F. T., Jr., and Morrison, H. L., Convection 
currents in porous media. III. Extended theory of the critica! 
gradient, J. appl. Phys. 21, 11, 1177-1180, Nov. 1950. 

The theory of the critical temperature gradient for o1 
thermal convection in a fluid entrapped in a porous medium is ex- 
tended to allow for the exponential dependence of viscosity upon 
temperature and for nonlinear vertical temperature distributio 
Although there ar 
approximations in the mathematical treatment, the extended 


which characterize transients in heat flow. 


theory agrees rather well with experimental data, as the simple 
theory does not in certain instances. New experimental data are 
reported for the eritical gradient, obtained largely with silicon 
fluids in unconsolidated sands. 

From authors’ summary by C. F. Bonilla, USA 


1548. Spillmann, W., Heat exchange through radiation on 
flying bodies (in German), ZA.MP 2, 6, 470-484, Nov. 195! 

A method of estimating the radiation component of heat transfer 
to airborne bodies is explained in detail. The method is applied 
as an example, to a pressurized cabin. W. L. Sibbitt, USA 


1549. Boelter, L. M. K., Sanders, V. D., and Romie, F. E., 
An investigation of aircraft heaters. XXXVIII. Determination of 
thermal performance of rectangular- and trapezoidal-shaped 
inner-skin passages for anti-icing systems, VACA 7)\ 252}, 2 
pp., Nov. 1951. 

Results are presented of an experimental determination of t/ 
thermal and hydrodynamic behavior of air in the downstreat 
portion of two types of double-skin passages used in heated-a 


leading-edge anti-icing systems. 

Local heat-transfer rates and static-pressure drops wer 
measured for small ducts of trapezoidal and rectangular cross 
section. These ducts were used to simulate the heat-transfer 
characteristics of the inner skin of anti-icing heated wings. T! 
range of Reynolds moduli for the tests was from 1000 to about 
10,000. The measured unit thermal conductances were plott: 
as a function of Reynolds modulus and as a function of the dis- 
tance from the leading edge of the heated test plate. Results for 
both the trapezoidal and rectangular ducts indicated that th 
downstream average unit thermal conductance in the turbulent! 
region was 30 to 35° below that given by the commonly use’ 
equations. In the laminar region, the experimental unit conduc'- 
ance was found to be approximately 30° % below predicted values 
for the rectangular ducts, but for the trapezoidal ducts the dats 
Temperatu 


ré 


were much lower than the predicted values. 
measurements of the inner skin indicated that it acted as a high!) 
effective fin. This was corroborated by calculations in which th 
inner skin was considered to be a fin. 

From authors’ summary 


1550. Effenberger, H., Temperature diagrams for heat ex- 
change in parallel-, cross- and counter-flows (in (er 
Technik 6, 8, 351-856, Aug. 1951. 

Author has calculated diagrams connecting heat exelit 
with temperature differences and geometrical and 
parameters for the three arrangements mentioned in t! 
He reproduces also the theoretical solutions credited to * 
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.yd based on a rather simplified picture of the process. His treat- 
»ent of the cross-flow problem is quite unintelligible to reviewer. 
A. von Baranoff, France 


1551. Schultz-Grunow, F., Turbulent heat transfer in- 
duenced by centrifugal forces (in German), Forsch. Geb. Ing.- Wes. 
R17, 3, 65-76, 1951. 

It was known that, due to stratification of atmosphere by gravi- 
ation, turbulence affects the direction of heat flow. With this 
analogy, author postulates that the circulatory flow is a dominant 

mponent in a vortex tube, and centrifugal force produces a 
similar stratifie, tion. Consequently, turbulence could transport 
heat from the center to the wall of the tube. A rough estimate 
ives the right order of magnitude of the temperature difference 
wtween the center and the wall of the tube. 

Y. H. Kuo, USA 


1552. Elser, K., Steady heat transfer in laminar flow (in 
German), Schweiz. Bauztg. 69, 46, 641-642, Nov. 1951. 

Iterative method for computing temperature distributions in 
iminar flow in pipes or between parallel plates is developed, 
ising Prandtl-Reynolds equation. John A, Lewis, USA 


1553. Greenfield, S., Determination of rocket-motor heat- 
transfer coefficients by the transient method, J. aero. Sci. 18, 
8, 512-518, 526, Aug. 1951. 

Gas-film heat-transfer coefficients were measured on a 1000-lb 
thrust rocket motor using liquid oxygen-ethyl] alcohol as fuel. 
fhe method utilized the transient temperature rise of uncooled 
segmented walls of the rocket motor to determine the heat- 
transfer rate. The equation h, = 0.029 (G®-8/D°.?)C, y°-? corre- 
ited 75% of the test points to within +15%. 

Use of the correlating parameters’ Reynolds and Nusselt num- 
ers resulted in poor correlation, due to uncertainty as to the 
values of the thermal conductivity and viscosity of the exhaust 
gases at the temperature (approx. 3000 F) encountered. 

Glen Goodwin, USA 


1554. Burr, A. C., A radial heat-flow apparatus for the de- 
termination of thermal conductivity, Canad. J. Technol. 29, 11, 
151-457, Nov. 1951. 

\rticle deseribes an apparatus particularly suited for deter- 
unations of thermal conductivity of materials of low conduc- 
‘ivity. The apparatus incorporates features making it adaptable 
‘0 high-temperature measurements (800 C or above) and can be 
ised to obtain results of good accuracy (less than 5°% error) with 
reasonable care in design and operation. Armco iron is used as a 

ck on the operation of the apparatus since its conductivity is 
well Known, Results of determination on this material between 
00 C and 700 C are shown together with results for a typical 
sample of petroleum-coke electrode carbon. The principle of 
operation consists of using hollow cylindrical test specimens 
paced in a vacuum chamber and heating the specimen by radia- 
‘ton along its central axis and cooling it by radiant heat transfer 
“ong its outer surface. This procedure obviates the high contact 
sistances which normally occur in conventional test procedures. 

Y. 8. Touloukian, USA 


. 


1555. Jenkins, R., Brough, H. W., and Sage, B. H., Predic- 
‘on of temperature distribution in turbulent flow, Jndust. Engng. 
tem. 43, 11, 2483-2486, Nov. 1951. 

\uthors assume that the turbulent eddy heat conductivity and 
‘urbulent eddy viscosity are equal in a circular pipe flow, and they 
“an analog computer to determine the temperature distribu- 
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tion and heat flux downstream in the pipe. Even the average 
temperature rise thus computed shows only rough agreement. 

Reviewer believes that the authors’ assumption on eddy heat 
conductivity 's of such a qualitative nature that detailed compu- 
tations appear unwarranted. 


Leslie 8S. G. Kovasznay, USA 


Acoustics 


©1556. Randall, R. H., An introduction to acoustics, Cam- 
bridge, Mass., Addison-Wesley Press, Inc., 1951, xii + 340 pp. 
$6. 

This book is an introduction to acoustics at an intermediate 
level between elementary works and the most advaneed book 
such as Rayleigh and Morse. It is intended for graduate use and, 
as such, admirably fulfills its intentions. 

Book covers particle vibration, equation of plane and spherical 
waves, radiation and diffraction, horns and resonators, the im- 
pedance concept, focusing devices, vibrations in strings, mem- 
branes, bars and plates, speech and hearing, sound measure- 
ments, transducers, and elementary room acoustics. All of these 
subjects are well described and each chapter has many illustrative 
problems. 

As an introduction to acoustics at graduate level, the book is 
very well done and can be recommended to the student and 


general reader. Warren P. Mason, USA 


1557. Freedman, E., On the propagation of ultrasonic waves 
in acetic acid, /. chem. Phys. 19, 10, p. 13818, Oct. 1951. 


1558. Michurin, V. K., and Chernov, L. A., Sound dispersion 
in dispersive systems (in Russian), Zh. tekh. Fiz. 21, 8, 920-926, 
Aug. 1951. 

A study is made of dispersion of sound in systems which are non- 
homogeneous, the density or compressibility varying from point 
to point owing to variations in number of particles per unit vol- 
ume. Two cases are considered: (1) Density of particles is greater 
than that of surrounding medium; (2) compressibility of particles 
is considerably greater than that of medium. Method used is 
based on theory of perturbations applied with success by Obukhov 
for dispersion of sound in turbulent media; account is taken of 
transmission of heat between particles. Coefficient of scattering 
is proportional to number of particles in unit volume, square of 
volume of particles, and fourth power of sound frequency. As 
example of first case, dispersion of sound in clouds is con- 
sidered. According to Molchanov, water content in cloud in form 
of drops reaches, at temperature of 0 C for smallest possible size of 
drop (107% ec), about 200-500 drops per ec. This gives a co- 
efficient of scattering of 2.29 & 107!?/cem for frequency 104/sec. 
Fluctuations of density have not, therefore, any significant effect 
on propagation of sound of low frequencies. Graphs of log co- 
efficient of scattering against sound frequency show that, for 
frequencies greater than 10?/sec, relaxation processes should be 
taken into account. 

As example of case (2), propagation of sound in emulsions is 
considered. For frequencies used, coefficient of scattering is less 
than coefficient of absorption: e.g., for emulsion of 10% benzene in 
water (grain size ~dyu), at a frequency of 1.5 X& 10?2/sec, co- 
efficient of scattering is 7.17.10~8/cm, and coefficient of absorption 
1.5.10-?/em; but as former increases proportional to fourth 
power of frequency, it is already significant at a frequency of 10°/ 
sec and greater than coefficient of absorption at 107/sec. 

Marie Goyer, England 
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1559. Picht, J., Contribution to the theory of optical sound 
analysis (in German), Ann. Phys., Leipzig (6) 9, 8, 381-400, 
1951. 

Eixtension of an earlier paper [AMR 4, Rev. 2735]. The dif- 
fraction both by the original sound film and by a grating composed 
ot this film and its reflection in the direction of the registration is 
now treated by the method of the first paper. It is shown that the 
first diffraction pattern depends on the acoustical amplitudes 
only, the second on both amplitudes and phases. Therefore in 
this way, information on the phase differences of the principal 
components of the sound spectrum can be obtained. 

L. J. F. Broer, Holland 


1560. Sette, D., On the elastic relaxation in carbon disulfide : 
the temperature dependence of the ultrasonic absorption co- 
efficient, J. chem. Phys. 19, 11, 1842-1844, Nov. 1951. 

Measurements of the ultrasonic absorption coefficient in carbon 
disulfide were performed at 30 mec/sec in the temperature range 
+46C. The value of a,? at 20 C fits well with the set of 
values various frequencies by different 


— 23 to 
higher obtained at 
authors, and therefore it gives more credence to them in compari- 
son with measurements that have furnished lower values. 

The temperature dependence of the absorption coefficient is 
not linear. The value of (1/a@)(0@/Ot) at room temperature seems 
to agree better with the theoretical treatment carried on the hy- 
pothesis of one relaxation time for the different vibrational modes 
than with the other founded on the assumption of multiple dis- 
persions, 

From author’s summary by Morris 8. Macovsky, USA 


1561. Bazhulin, P. A., Absorption of ultrasonic waves in 
fluids (in Russian), Trudi Fiz. Inst., Akad. Nauk SSSR 5, 263- 
338, 1950. 

Paper consists of a dissertation on many years’ work carried out 
as part of the research planned by the Optical Laboratory of the 
F.T.A.N. (Physies Institute of the Academy of Science) on the 
molecular forces characteristic of matter in the condensed state, 
and is connected with the study of those internal and external 
molecular forces where action disturbs the optical homogeneity of 
the substance. The historical background of the work and the 
details of the optical method of measurement are described. 

In liquids of low viscosity, the absorption of ultrasonic waves 
increases proportionally to the square of the frequency, i.e., the 
general law of hydrodynamics is valid, though exceptions are 
found for acetic and formie acid, for instance. The volume co- 
efficient of viscosity is measured; as in most liquids, it is of much 
Both coefficients de- 
As the viscosity 


greater significance than the ordinary one. 
crease at about the same rate with temperature. 
increases, the ratio of the absorption coefficient to the square of 
the frequeney approaches more nearly the Stokes formula (caleu- 
lating only ordinary coefficient of viscosity). The absorption 
ideal mixtures (e.g., benzene-toluol) and mixtures in which there 
is interaction between the molecules (e.g., acetone-water) were 
investigated. In this latter case, an anomalous variation of ab- 
sorption with concentration was found. 

The experimental results are explained within the framework of 


relaxation theory, Marie Goyer, England 


1562. Fischer, F. A., Radiation of impulses from a plane 
piston face in a rigid wall (in German), Acoustica 1, 1, 35-389, 
1951. 

Analysis is based on unit impulses, from which more general 
impulses can be formed. Author shows that unit impulse can be 
considered as the sum of partial impulses from elements of the 


radiating surface. Radiated unit impulse is conditioned by shape 
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of radiating surface. Individual components of general in; 
have different direction characteristics, depending on frequency. 
Example is given showing resultant effect of surface shape anid in. 
pulse form for one arbitrary impulse form and one arbitrary (jrec- 
tion characteristic relation (one shape). 

Robert B. Green, Us\ 


Ballistics, Detonics (Explosions) 


1563. Popoff, K., The motion of a projectile about its center 
of gravity (in French), Wémor. Sci. Math. fasc. 117, 1-49, 1951, 

Paper is a brief but comprehensive expository survey of pub- 
lished theories and results concerning the motion of a projectil; 
about its center of gravity. This material was sent to the printer 
decade ago, before the start of World War IL. Despite the exten- 
sive bibliography cited, there is inevitably a paucity of definitiy: 
experimental results, as author fully realizes. The mathematics 
methods treated have, in most cases, been presented under various 
forms by previous writers and are critically summarized and 
supplemented here. Despite their ingenuity, they prove dis- 
appointing amid the uncertain complexities of the physical sit us- 
tion. The principal qualitative conclusions stated by author an 
widely known among ballisticians, even among those less versed 
in the literature. Albert A. Bennett, USA 


1564. Gebeaud, A.-L.-M., On the theory of passive re- 
sistance of gun barrels and its application to the study of ballistic 
flexibility and ballistic wear (in French), Mém. Artill. fr. 25, 3. 
651-683, 1951. 

Author reconsiders his previous work [title source, 9, 2, 273 

1930, and 12, 2, 285, 1933] in light of trials reported subsequent! 
and taking into account critical remarks by Sutterlin [same jow 
nal, 1939, 1940]. Theory is based on dimensional analysis anc « 
mentary principles of dynamics. Many of the resu’ting formulas 
are very complicated and some contain misprints. Theor) 
used to estimate shot-start pressure (pressure required to « 
grave the driving band of a projectile) and coefficient of fictitious 
mass. The latter is the coefficient by which the true mass of pro- 
jectile is multiplied to take account of passive resistance, ¢! 
and yet to retain the simple dynamical equation—accelera‘ io! 
projectile proportional to pressure on its base. Author claims as 
one application of theory, the study of ballistie “flexibility,” 
term defined by Allard [Rev. Art. 208, 1929] as ratio of maximun 
to minimum ranges of rounds fired with given angle of pro}: 
(or to lead to a given angle of descent). Here theory is used | 
forecast minimum muzzle velocity below which the projectili 
Author also claims that theory can be used 
C. J. Tranter, England 


will stop in the bore. 
to study the wear of gun barrels. 


1565. De Brun, J., Note on equilibration of artillery pieces 1" 
recoil (in French), Wém. Artill. fr. 25, 3, 625-638, 1951. 

Author explains need for equilibrium at each instant of 1! 
coil and run-out, especially for automatic weapons with con! 
ous following. He shows suitable designs of equilibrate: 
posed by him in 1938, and discusses accuracy obtainable in pra 


tice. J. Corner, Engi: 


1566. Dobrin, M. B., Simon, R. F., and Lawrence, P. L-, 
Rayleigh waves from small explosions, 7’rans. Amer. geophs | 
32, 6, 821-832, Dee. 1951. 

Rayleigh waves from shot-hole explosions at distances 1!) 
about 3000 ft have been investigated. Waves have been recorded 
by vertical and horizontal geophones through a system 2)vIn¢ 
flat response between 5 and 200 eycles/sec. The geophones 8¥* 
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posed along surface profiles with separations that are 
mpared to Rayleigh wave lengths, and also at various 
ip to 100 ft in boreholes. Rayleigh waves from air ex- 
ions have also been recorded. 
<,mple arrays of records are presented on which individual 
rom hole and air shots can be followed for horizontal dis- 
i) to about ten wave lengths. Dispersion characteristics 
«rved on the records are plotted in a form permitting com- 
son with theoretical dispersion curves for various kinds of sur- 
ring. 
served and compared with theoretical predictions. 


Effects of varying the depth of the explosion are 
Particle- 
trajectories are plotted both at the surface and at various 
ths. Results all show as good agreement with classical theory 
- expected in view of the simplifying assumptions which 
ist be made in deriving this theory. 
Constant-frequency wave trains were observed immediately 
ater the air-wave arrival on the records made from single air ex- 
sions eight feet above the ground. These are shown to be 
ves of the type predicted by the Press-Ewing theory of sur- 
‘ coupling to the atmosphere. 
From authors’ summary 


Travers, S., Present state and value of the hydro- 
thermodynamic theory of explosions and shocks (in French), 
fim. Artill. fr. 25, 2, 421-505, 1951. 


507. 


1568. Blanc, P., Note on rocket propulsion with separated 
source of energy (in French), Wém. Artill. fr. 25, 1, 103-116, 


\uthor considers rockets in which the-ejected fluid is heated by 
rate energy source (e.g., uranium). For a given fluid 
iailable energy, and thermodynamic efficiency the author 
that the greatest final rocket velocity is attained by regu- 
ethe heat flow so that w, the velocity of ejected fluid relative 
et motor, increases at the same rate as the velocity of the 


clative to fixed axes. Compared with constant w, the gain 


( 


15°), for fuel wt and 75°; of total wt. For a given availa- 
rey, increasing the latter above 80°¢ has little effect on 
icket velocity, and actually decreases it for constant w. 

is of gravity and wind resistance have not been considered. 


H. H. M. Pike, England 


509. Ley, W., Rockets, missiles, and space travel, New 
, The Viking Press, 1951, 436 pp. $5.95. 


engthy book (436 pp.) purports to encompass the history 


+ 


ory of jet-reaction machines from the Aeolipile of Hero to 


hal 


irplane. In the course of this ambitious undertaking, 
uurses on polities, personalities, and the structure of the 
erse are presented. 
viewer found the book extremely tedious going, due not 
ject matter, but rather to the rambling organization and 
arrative style employed. The book is obviously writ- 
opular consumption, which may account in part for the 
the usual rigor of technical prose. 
pters are arranged in roughly chronological order and 
scriptions of numerous early and bizarre flying ma- 
rockets and the like, as well as detailed accounts of the 
- of the early experimenters. Considerable space is de- 
lescription of the author's experiments with liquid-fuel 
ich were conducted in Germany under the auspices of 
(rerman Rocket Society). An interesting account of 
~earch on missiles during World War II is presented. 
We latter chapters are concerned with the dynamics and pro- 
long-range, surface-to-surface missiles, and orbital and 
iry missiles. 
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Appendix I contains a discussion of the development of the X-1 
airplane and also describes a long-range rocket airplane proposed 
by Sanger. 

Appendix IT contains numerous detailed tables of actual rocket 
configurations and performances, mass ratios, atmospheric prop- 


erties, ete. Jackson R. Stalder, USA 


Soil Mechanics, Seepage 
(See also Revs. 1279, 1376, 1546) 


1570. Jelinek, R., Soil as a medium of plane isotropy, Wo wus. 
Exp. Sta. Transl. 51-7, 14 pp., Nov. 1951. 
See AMR 3, Rev. 1796. 


1571. Ohde, J., On the theory of earth pressure (in German ), 
Bautechnik 25, 26, 27, 28, 6, 12, 4, 12; 121-126, 360-364, 111-114, 
297-301; June 1948, Dee. 1949, Apr. 1950, Dec. 1951. 

During the past decades the theory of earth pressure and the 
understanding of the fundamental soil properties have made 
considerable progress. In an extensive series of articles of which 
the first four have now appeared, author proposes to review recent 
progress of theory to which he has contributed significantly in the 
past. 

The introductory article outlines development of classical 
methods of analyzing two-dimensional problems with failure sur- 
faces that are plane (following Coulomb) or curved (following 
Boussinesq). Sections on determination of magnitude of total 
active and passive earth pressures due to weight of the material 
and superimposed loads are followed by discussion of the effect of 
the movement and deformation of earth-retaining structures on 
the shape of failure surface and the distribution of pressure along 
it and the wall. 

Reviewer considers that the reasons given for shape and center 
of rotation of approximately circular failure surface when stiff 
wall rotates about an axis near its top are not convincing. Local 
discontinuities along the boundaries of the deformed earth segment 
must be expected when approximate methods of analysis are 
used and the criterion then becomes the determination of the 
maximum active and minimum passive pressures. The above 
articles are to a large extent descriptive, and it is hoped that 
subsequent sections will include more quantitative results. 

G. G. Meverhof, England 


1572. Dotson, B. J., Slobod, R. L., McCreery, P. N., and 
Spurlock, J. W., Porosity-measurement comparisons by five 
laboratories, J. Petr. Technol. 3, 12, Petr. Trans., 341-346, Dee. 
1951. 

Authors describe a series of comparative laboratory tests exe- 
cuted by five different oil companies in order to get reliable in- 
formation on the reproducibility of 8 various porosity-testing 
methods. The tests were carried out on small core samples of 
various oil-bearing strata (e.g., limestone, chalk, sandstone, etc. ), 
and the methods applied comprised various gas, water-saturation, 
the 
average deviation did not exceed 1°7, with a largest difference of 


and organic liquid-saturation methods. It was found that 


5.6% porosity. It is stated that although this difference is small, 
it is still greater than the individual reproducibility of each 


method. Ch. Széchy, Hungary 


1573. Bridgwater, A. B., The occurrence of electro-kinetic 
phenomena in soil, (iv. Engng. Lond. 45, 526, 527, 528, 529; 


234-236, 313-315, 385-387, 451-452: 
1950. 


Apr., May, June, July 
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A review of the basic principles of electroosmosis and of the 
work done in Europe, and particularly in England, on the applica- 
tion of electroosmosis to soil drainage. Author conducted tests 
to determine electroosmotic permeabilities of a given soil whose 
clay content was less than 10°), also tests to determine the top 
flow line where seepage was induced by electroosmosis. The 
somewhat questionable assumption is made that a gravity flow 
net can be superposed on an electroosmotic flow net to give the 
Further tests using an aluminum 
model pipe in the same soil were conducted to determine the 


actual resultant flow net. 


cause and effect on bearing of electrochemical hardening. 
Eben Vey, USA 


1574. Engelund, F., Mathematical discussion of drainage 
problems, T'rans. Dan. Acad, tech. Sci. no. 3, 64 pp., 1951. 

The method of conformal mapping is first applied to the steady 
flow on a horizontal impervious layer, where the drain ditch is 
replaced by a horizontal drain Iving on the same level as the sur- 
face of the impervious layer. Some elementary considerations 
concerning unsteady flow are stated in another section of the 
paper. 

Author then considers the drainage of a homogeneous iso- 
tropic soil extending infinitely downward and sideway. The flow 
can be determined when the following quantities are known: 
The ratio between the runoff and the permeability of the soil; 
the distance between the drains; the diameter of the drains; and 
the pressure in the drains. The influence of the precipitation, 
the permeability and capillarity of the soil, the drain distance, the 
drain diameter, and the pressure in the drains are then studied. 
Some results are given in the case of anisotropy. 

L. J. Tison, Belgium 


1575. Rose, H. E., Fluid flow through beds of granular 
material, ‘““Some aspects of fluid flow,’ London, Edward Arnold & 
Co., 136-163, 1951. 50s. 

See AMR 4, Rev. 935, but here comparison is made with the 


results of other workers. L. J. Tison, Belgium 


1576. Mott, R. A., The laws of motion of particles in fluids 
and their application to the resistance of beds of solids to the 
passage of fluid, “Some aspects of fluid flow,” London, Edward 
Arnold & Co., 242-256, 1951. 50s. 

This paper, just as the paper of H. E. Rose (preceding review) 
deals with fluid flow through beds of granular material. The de- 
termination of voidage as a function of the wall effect (the wall 
effect is given by the ratio d/D,d is diameter of the particles, D 
diameter of the container), for spheres and for coke, is con- 


sidered. L. J. Tison, Belgium 


9 


1577. Horner, D. R., Pressure build-up in wells, 3rd World 
Petr. Congr., The Hague, 1951. Proc., see. 2, 503-520. 

Report presents an analysis of the pressure build-up curve 
(recovery curve) obtained after the closure of a well, by plotting 
the bottom hole pressure against the logarithm of (t% + 8)/d, 
where & is the closed-in time and f is the past producing life of 
the well. This procedure proves useful in determining the per- 
meability of the formation from the slope of this curve. 

\uthor starts from general equations about variations of den- 
sity, considers a compressible liquid and the general continuity 
equation in which Darcy’s law is considered. Several solutions 
of these differential equations are studied, using cylindrical co- 
ordinates. Article is very interesting for petroleum engineers. 


Three cases are considered: (1) A new well far from any reser- 
voir boundary; (2) a new well close to a fault, but far from any 
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other boundary, using method of images; (3) a well in a finit. 


reservoir. 
real cases. 


Several examples are discussed and compared wit) 
From author’s summary by A. Balloffet, Argenting 


1578. van Bavel, C. H. M., A soil aeration theory based op 
diffusion, Soil Science 72, 1, 33-46, July 1951. 

The principal physical process involved in soil aeration js 
assumed to be mechanical diffusion. Soil aeration is studied as ¢ 
function of (1) partial pressure of the gas, (2) rate of permeation 
of the gas into soil atmosphere, and (3) the rate at which the gas 
is consumed or liberated by the soil, termed the “activity.” 
Expressions for the partial pressure as a function of the other 
variables and of a length dimension are obtained for four steady- 


state conditions. Graphical solutions of the infinite series be 
volved are presented for each of the four conditions. 

The paper is concerned with soils, but the results and method 
can be applied to other porous media where the gas under con- 
sideration is consumed or liberated. 


Donald M. Vestal, Jr., USA 


Micromeritics 
(See also Revs. 1459, 1575, 1576) 


1579. Feifel, E., Dust separation by cyclones in series 
German), Schweiz. Bauztg. 68, 18, 247-251, May 1950. 

This tutorial paper reviews design considerations for two-stag: 
It is shown that 
for any advantage to be gained, the cyclones must be dissimilar. 


cycles, and van Tongeren-types in particular. 


For single cyclones of low pressure drop, chamber radius varies «s 
(pressure drop)~’/4, while minimum particle size removed var 
as (pressure drop)~*/*, Efficiency of removal in per cent is 1 
exp (—0.01 Amin), where Amin is minimump article size remov 
in microns. Vincent Salmon, USA 


Geophysics, Meteorology, Oceanography 


(See also Revs. 1310, 1311, 1312, 1500, 1506, 1547, 1550) 


©1580. Gutenberg, B., Internal constitution of the earth, 
2nd ed., New York, Dover Publications, 1951, 439 pp. 

Book contains a vast amount of data and information. Some 
ten contributors deal with various aspects of the general probler 
of the earth; book is well edited and readable even to those 
moderate scientific attainments. Dr. Gutenberg has contributed 
the greater portion of this edition. 

Subjects are dealt with briefly but are in sufficiently compr 
hensive form. The introduction stresses the historical develop 
ment of the subject and summarizes the important aspects regar’ 
ing internal constitution of the earth. This is followed by H et 
frey’s contribution (originally published elsewhere) on origin 
the solar system. Reason for inclusion of chapter is not (! 
but editor probably felt Jeffrey’s theory harmonizes with ma" 
conclusions regarding earth structure mentioned in book. 

Prof. Daly’s article on relevant facts and experiences 
from field geology summarizes well the correlation of evider 
with respect to the earth’s interior. f 


~ 5 Al ) 


mterre 


Elastie properties of © 
terials composing the earth’s crust are discussed by L. Adams 
in chapter IV. Chapters XIV and XV elaborate on this subje* 
but do not appear to add much more to Adams’ discussion. 
Chapter V deals with chemical and petrological nature 0! 
earth’s crust and contains tabulations of valuable data. on 
parison to constitution of meteorites is included. Chapt«t ‘ 
includes a vast amount of experimental data on temperatule ” 


1EQ9 
1052. 


volume < 
119-728 


Nomo; 
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This is followed by a chapter on theory of 
Opinions of 


the earth’s crust. 
ling of the earth from a modern point of view. 


woiath 


yarious investigators are dealt with in detail. 


Chapters VII and IX concern forces in the earth and hypothe- 
relative to the development of the earth. Chapters are 


yre. a brief synthesis of the book itself. 

Chapter X on evidence of interior structure of earth from seis- 
mographie sources is by J. B. Macelwane, 8. J., and covers some 
40 pages, including 244 complete references. There is a wealth of 

Juable constants tabulated regarding velocities of shear waves. 
The seismographic approach has been extremely fruitful in adding 
inowledge of the earth’s interior. This chapter is logically 
It gives in- 
formation of geographic distribution and mechanisms involved. 

Chapter XII concerns structure of the earth’s crust and con- 
tains a critical discussion of the subject. The thirteenth chapter 

y W. D, Lambert and F. W. Darling is on density, gravity, 
pressure, and ellipticity in the interior of the earth. The basic 
oncepts are developed mathematically, although there are 


followed by a discussion of deep focus earthquakes. 


dequate illustrations of experimental and theoretical computa- 
fhe final chapter is a critical summary and might well serve 
sa review of the book itself. 

Reviewer is impressed by the care contributors have taken in 
giving references, especially the tull titles of papers referred to. 
On the whole, considering the vastness of the subject, the authors 

given excellent coverage of their topics and have not hesi- 
The book will do much 
id stimulating interest in the field of geophysics. 


J. M. DallaValle, USA 


ted to render critical evaluations. 


1581. Rikitake, T., The form of Tsunami-waves outside a 
bay as inferred from the motion of bay-water, Bull. Eartha. Res. 
Tokyo Univ. 29, part 2, 277-282, June 1951. 
Tsunami waves in the open sea have been evaluated by 
merical integration methods from the recorded waves inside a 


Walter H. Munk, USA 


1582. Callaway, E. B., Graphical determination of specific- 
volune anomaly and current, 7’rans. Amer. geophys. Un. 32, 5, 
19-728, Oct. 1951. 

Nomographs for the determination of the anomaly of specific 

lume of sea water and of the relative water currents derived 
A set of graphs of 10°A,, vs. salinity on 

lilinear coordinates with isotherms plotted for each degree 
Centigrade from —2 to 30 and for each tenth of degree from 5 to 

‘has been constructed by the U. 8. Hydographie Office. The 

graphs cover a range of 1A, , from about —300 to 1000 (units of 


iY 


4.0 gm), and a range of salinity from 30°/o to 38° /oo. 


refrom are discussed. 


the set consists of twelve charts having a slight overlapping with 
spect to the values of specific-volume anomaly. The isotherms 
ve constructed as straight lines, and it is shown that the largest 
‘ror introduced by this procedure is about 0.025 in 10°A,,,. 
the scale of the printed charts is such that one can interpolate to 
lin lOA, ,, 

The pressure correction terms, 10°6,,,, and 10°6,.,, are plotted 

‘separate chart. Graphs of the correction terms versus depth, 
‘isotherms and isohalines covering the same ranges as above, 
“ake it possible to quickly evaluate the total pressure correction 

‘he specifie-volume anomaly. 

\n “MM” type alignment chart for the determination of relative 
rent is described. Using this chart, it is possible to enter with 
‘Se relative dynamic depth difference existing between two hydro- 
ations, the horizontal distance between the stations, the 
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latitude, and read off the relative speed of the water between the 


stations. This chart is based upon the geostrophic equation for 
current. Robert O. Reid, USA 
1583. Hacker, P. T., and Dorsch, R. G., A summary of 


meteorological conditions associated with aircraft icing and a 
proposed method of selecting design criterions for ice-protection 
equipment, VACA TN 2569, 35 pp., Nov. 1951. 

Report summarizes existing meteorological data for stratus and 
cumulus-type clouds in terms of the three basic variables: tem- 
perature, liquid water content, and drop diameter. Results are 
presented in form of graphical frequency distributions to show 
existence of statistical properties of the data. The frequency dis- 
tributions then are used to provide a technique for determining 
the probability of any given anti-icing system failing in’ per- 
formance. The probability technique is practical and should 
prove useful to designers of anti-icing equipment as an approxi- 
mate guide in selecting meteorological design criteria. 

Norman R. Bergrun, USA 


1584. Ikegami, R., On ground vibrations caused by explosions, 
Bull. Earthg. Res. Inst., Tokyo Univ. 29, 1, 197-207, Mar. 1951. 
Seismic waves from particular ground explosions in Japan are 
investigated with special reference to Rayleigh waves and Leet’s 
Energy calculations are included. 
IX. E. Bullen, Australia 


“hydrodynamic” waves. 


1585. Jeffreys, H., The surface elevation in cellular con- 
vection, Quart. J. Mech. appl. Math. 4, part 3, 283-288, Sept. 
1951. 


In an experimental study on the formation of cellular convec- 
tion currents in a fluid heated from below, Bénard [Ann. Chim. 
Phy. (7) 23, 62-144, 1901] observed that the currents rise in 
the centers of the cells and that the surface of each cell wall de- 
presses over the rising currents. Author shows that theory leads 
to the opposite result, and a discrepancy between theory and ex- 
periment remains. An alternative method of numerical solution 
is also discussed which may find extension to other problems. 

G. M. Lilley, england 


1586. Best, A. C., The size of cloud droplets in layer-type 
cloud, Quart. J. roy. meteor. Soc. 77, 332, 241-248, Apr. 1951. 

Assuming a relative humidity of 100.05°7 with the cloud, author 
shows that drop sizes observed in clouds are consistent with time 
available for growth by condensation before drop would be 
earried out of cloud by turbulent diffusion or by gravity. As 
pointed out by B. J. Mason [title source, 77, 334, p. 682], the 
assumption of a fixed degree of supersaturation begs the ques- 
tion, for the degree of supersaturation and the condensation proc- 
ess are interdependent, the degree of supersaturation depending 
on the size and number of droplets as well as on the rate of cooling 
of the cloud. M. Nieburger, USA 


1587. Davies, D. R., and Walters, T. S., The effect of finite 
width of area on the rate of evaporation into a turbulent atmos- 
phere, Quart. J. Mech. appl. Math. 4, part 4, 466-480, Dec. 1951. 

Author states: “The problem considered is that of turbulent 
diffusion of matter from a plane area of infinite length and finite 
width, composed of infinite line sources, when the mean wind 
The strengths of the sources 
are chosen to be constant along the mean wind direction and 


direction is parallel to the sources. 


variable across wind, in such a way that the concentration of 
vapor is constant at all points on the area. The use of this 
idealized model is justified by comparing the theoretical law ob- 
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tained, for dependence of rate of evaporation on width, with ex- 
perimental results. 

“The analysis leads to the theoretical result that the rate of 
evaporation per unit length of the area is not directly proportional 
to the width, 
(width) where, for example, in the particular case of adiabatic 
conditions a = 0.86; the theory also indicates that the index is 
independent of the mean wind speed and depends only on the de- 
Experimental re- 


as assumed by previous investigators, but to 


gree of turbulence present in the air stream. 
sults are given which suggest that, in wind-tunnel conditions, a 
law of this kind expressing the dependence of rate of evaporation 
of width is true at all points along an evaporating area, except 
very near the leading edge.”’ 

It may be mentioned that in the theoretical approach two 
methods are used. The first, properly a method of sources, in- 
volves an integral equation similar to one of the Abel’s type. The 
second involves the solution of the usual diffusion equation with 


Re- 


viewer believes that the agreement between theory and experi- 


the convective term omitted, by using elliptic coordinates. 


mental results is good within the stated limitation, and that the 
result a = 0.86 < 1 for adiabatic conditions is significant. 
Chia-Shun Yih, France 


1588. Haskell, N. A., A note on air-coupled surface waves, 
Bull. seism. Soc, Amer. 41, 4, 295-300, Oct. 1951. 

The phase velocity of surface waves is commonly determined 
without taking the overlying atmospheric layers into account. 
In thin low-velocity surface layers (as, e.g., ice), however, the 
phase velocity may be nearly equal to the velocity of sound in air, 
From physical and mathematical reasoning, it follows that in this 
critical range there exists a coupling of air waves and surface 
Author the 
air-coupled waves. 


possible mechanism of these 
Horst Merbt, Sweden 


Waves. discusses 


Lubrication; Bearings; Wear 


1589. Bowden, F. P., The mechanism of boundary lubrica- 
tion, 3rd World Petr. Congr., The Hague, 1951. 
328-342. 

To date, boundary lubrication has been studied much less in- 
tensively than hydrodynamic lubrication. This is due in part to 
the tact that the mechanisms and parameters involved when 
bearing surfaces are separated by irregular lubricant films of 
only molecular dimensions have not been thoroughly understood. 


Proc., sec. 7, 


Starting with description of metallic friction and wear mecha- 
nisms, author proceeds to describe influence of chemical attack and 
temperature on boundary lubrication. Basic principle is that 
sliding friction is severely increased by localized adhesion at tiny 
contact points. Oxide films, chemical reactions, or thin films or 
low shear-strength materials on hard substrates reduce friction by 
inhibiting welding or permitting easy surface smearing. All 
postulations are demonstrated by well-designed experiments using 
electron diffraction and radioactive tracer techniques. 

Reviewer believes this lucid paper is a real step toward formula- 
tion of sorely needed quantitative theory treating boundary 
lubrication. Eugene M. Simons, USA 


1590. Wilcock, D. F., and Rosenblatt, M., Oil flow, key fac- 
tor in sleeve bearing performance, Ann. Meeting ASME, At- 
lantie City, Nov. 1951. Paper no. 51—A-89, 23 pp., 10 tables, 25 
figs. 

Paper presents a method of calculating the flow of oil through a 
Flow is considered to be made up of 
The zero 


cylindrical journal bearing. 
two parts, the zero speed flow and the rotational flow, 
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speed flow is obtained by calculating the axial flow through th, a 
clearance space due to the pressure at which the oil is fed to th, 

bearing. 
axial oil distribution grooves on each side of the bearing. Th, 


The shaft is assumed to be concentric and there gy, 


rotational flow is the end flow induced due to the pressure grad). 
ents set up in the film by shaft rotation. The pressure distrjhy 
tion is found by a numerical solution of the Reynolds equation 
This method of calculation yields results which show a fair agree. 
ment with experiment. 

Authors conclude that the actual width of the oil film is Jess 
than the width of the bearing in the diverging part of the film ang 
this concept is used in calculating the power loss in the film. Th, 
conclusion is reached that the Petroff equation gives accursay 
results for friction loss up to eccentricities of 0.7. © This is fairly 
well borne out by test results. 


A method of calculating the operating temperature of the beay- 1594 
ing for a given flow rate is obtained by determining the point of Reyno 
intersection of the viscosity-temperature curve of the oi! and thy \SMI 
viscosity-temperature characteristic of the bearing based on the Solt 
power loss, W. O. Richmond, Canada 

1591. Dayton, R. W., and Simons, E. M., Hydrodynamic 
lubrication of cyclically loaded bearings, VACA 7'N 2544, 76 pp bout 
Nov. 1951. 

The previously verified hydrodynamic theory that a slee One 
bearing would exhibit an attitude of 1 if subjected to a rotating BM ves tor 
load at one-half shaft speed is not confirmed in the subject 4 shapes 
investigation. The test apparatus and experimental techniqu urves. 
of the subject paper must be critically examined or the theory 
must be revised. EE. Fred Macks, USA 

1592. Dayton, R. W., Simons, E. M., and Fend, F. A., Dis- 
crepancies between theoretical and observed behavior of cycli- 
cally loaded bearings, VAC A 7'\ 2545, 27 pp., Nov. 195! 150s 

Journal bearing theory predicts failure of bearings subjected t BV. 
eyclic loads applied at a frequency equal to one half the sha‘! oe: 
speed. Paper attempts to explain differences between theory anc Th . 
the authors’ experiments. It is shown that modifications to the : 
test equipment result in closer agreement. Conclusions: ‘Testing 
conditions do not correspond to assumed conditions. i . 

Reviewer submits that, in practice, bearings agree with tli ae 
theory and fail as a result of this kind of loading, and he calls Bd 
attention to the exposition of theory and corroborating exper- ae 
mental evidence by J. M. Stone and A. F. Underwood [SAF Quart a ee 
Trans., 1, 1, 56-70, Jan. 1947). a ; 

Joseph B. Bidwell, USA “el 
fut 

1593. Gatcombe, E. K., The nonsteady-state load-supporting hot reac 


capacity of fluid wedge-shaped films, Trans. ASME 73, 8, |) 
1075, Nov. 1951. 

Thickness and load-supporting capacity are considered © 
wedge-shaped films between the peripheral surfaces of circu!’ 
rotating disks on parallel shafts, which have their center! 
center distance continuously changing, thus causing in 
thickness to alternate at moderately high frequencies. 

Exact analytical solution of steady-state problems (1. 
revolving at constant angular velocities, and lower (isk #8" 
assembly not vibrated) is accomplished by transformation 
viscous flow equation from Cartesian to bipolar coor 
Earlier approximate solution gives results close to the °x" 
answers. These are, for disks 3.0000 in. in diam, angular velo’ 
(—183) rad per sec, minimum thickness of wedge 0.00002 
oil viscosity 5.5 X 10~6 lb sec per sq in.: Maximum pressu" 
psi; load-carrying capacity, 225 Ib per in. of face width; ict) 
band of contact, 0.034 in. 


f Ania 
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fhe nonsteady-state solution (i.e., when the disks are simul- 
ly rotated and the lower one, with its assembly, is ro- 
s obtained experimentally. Apparatus and its calibration 
cribed. D-c-excited coil is attached to lower shaft and 
coil to upper shaft (though neither coil rotating). Sig- 
luced in pick-up coil by vibration is fed to galvanometer- 
ye oscillograph fitted with automatic camera. Results show 
shat wedge can carry 2.22 times as much load as steady-state solu- 
licates. Load-supporting action of film can be six times 
is that resulting from rotational effects of disks. Author’s 
ision is that oil-film wedge in engineering bearings and gears 
ts the loads known from practical experience because they 

e under nonsteady-state conditions. 

R. Schnurmann, England 


1504. Charnes, A., and Saibel, E., On the solution of the 
Reynolds equation for slider-bearing lubrication, Ann. Meeting 
\s\Mbk, Atlantic City, Nov. 1951. Paper 51—A-43, 6 pp. 

Solutions of Reynolds equation is attempted with the two as- 

tions: Coefficient of viscosity uw is constant; oil film thick- 

ness ) varies exponentially, h = a-e* (a and b known constants 

uined from shape of slider). Solution approximates within 

out 2% that of Michell for the plane flat slider. It can be used 
th finite and infinite sliders. 

One object of the investigation is to show the design possibili- 
ties for a wide variety of shapes of sliders because of the ranges of 

ipes possible by the use of different portions of exponential 

rves, R. Schnurmann, England 


Marine Engineering Problems 


(See also Revs. 1278, 1439, 1458) 


1595. Murray, A. B., Korvin-Kroukovsky, B. V., and Lewis, 
E. V., Self-propulsion tests with small models, Vridiss. Soc. nav. 
irch. mar. Engrs., 25 pp., 1951. 

The use of small (4-6 ft) ship models for resistance tests in small 
wdel basins of 10 ft or less in breadth has become firmly es- 
lished, mainly through the work of K. M. Davidson and the 

st-named author. Up to the present, self-propelled tests are 
restricted to large (20-30 ft) models in large tanks. Although 
vale effects associated with small-scale work are expected to be 
exaggerated in the smaller tanks, authors are confident that self- 
propelled tests are definitely within the scope of small tanks. 
Vaper presents some of the results obtained to date at the 
‘evens [experimental Towing Tank, Hoboken, N. J., and lines 
ul future progress in this field. It is admitted that methods have 
00! reached quantitative accuracy comparable to large tanks, but 
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by use of large-model propeller open-water characteristics for the 
prediction of full-scale results, qualitative’ and comparative 
studies are believed to be promising. This implies use of larger 
ship models than customary, with corresponding correction for the 
influence of the tank walls. In this way, values of wake and 
thrust-deduction factors are established. Paper gives full de- 
scription of special instrumentation for self-propulsion of small 
models and of authors’ calculation methods. Various factors in- 
volved with scale effect are discussed. A survey is given of possi- 
ble future developments. Reviewer believes that the research 
value in the ship-propulsion field of small model basins will re- 
main limited. L. Troost, Holland 


1596. Strohbusch, E., New development trends in design of 
ships (in German), ZV D/ 93, 26, 824-830, Sept. 1951. 

This short and clear review of postwar practice in shipbuilding, 
especially concerning new developments, contains sections on ship 
lines, propellers, rudders, anti-rolling devices, passenger and crew 
spaces, use of light alloys and artificial materials, cargo holds and 
cargo-handling gear, means of navigation, the outside picture of 
the ship, and German shipbuilding. The German rotating-wing 
hydraulic steering gear may be new to many English-speaking 
readers. Among insulating materials mentioned are Igelit form 
with a weight of 75, Iporka with 15, and Alfol with 3.6 kg/m®* 
(while Cork weighs 120 kg/m*). Other points mentioned should 
be known to shipbuilders. Georg Vedeler, Norway 


1597. Lindblad, A., Some experiments with self-propelled 
models of twin screw ships, 7'rans. Chalmers Univ. Technol. no. 
110, 24 pp., 1951. 

Information is sparse on the effect of position of longitudinal 
center of buoyancy LCB on the resistance and propulsive quali- 
ties of high-speed, low-block Cz, twin-screw ships. Paper presents 
results of tests of two series of models of fixed beam-draft ratio 
= 2.4 and having Cg, = 0.60 and 0.65 for series A and B, re- 
spectively. LCB locations in per cent of LBP were —2.9, 
—1.9, —1.0 for series A, and —2.7, —2.2, —1.4 for B. Re- 
sistance and propulsive characteristics of the six models are 
discussed as well as the appendage resistance produced by 
bossings and struts. It is concluded that the experiments 
confirm the opinion that it is best to design the lines and to 
position the LCB for minimum hull resistance; then minimum 
SHP will also be achieved. 

Author does not give any model dimensions, and Reynolds 
number is not mentioned. Reviewer questions the reliability of 
the prediction of appendage resistance figures from the model 
data inasmuch as the form and interference drag of appendages 
must depend upon their Reynolds numbers and the boundary- 
layer flow set up by the hull. John P. Breslin, USA 
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